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BIG SMALL PUMPS, 


to-coast. Thus you can standardize in 
many locations and still get quick 


Yes, we’re big in small pumps, too... 
so big that we have a complete, sepa- 
rate plant* for their production. But 
the real proof of how we can meet your 
small pump needs lies in the extent of 
our small pump lines. Look how these 
three new models stretch down to cover 
many more “small pump” applications. 

Look at the new 1” Centrifugal which 
efficiently handles small flows from 
2 to 80 gpm at heads to 110 feet. It’s 
competitively priced, compact and 
trouble-free with smoother waterways 
and higher efficiencies. 

Or look at the rotary which performs 
down to 4 gpm (150 psi) at 1750 rpm. 
It has one stuffing box to minimize 


leakage, few moving parts to cut main- 
tenance, excellent suction lift, four- 
bearing construction, and the herring- 
bone gears that are quieter and more 
efficient than spur gears. 

For chemical and related industries, 
there is the new %” Worthite pump 
with capacities to 18 gpm and heads 
to 55 feet. It has all the corrosion-re- 
sistant advantages of larger Worthite 
standard centrifugal pumps. 

There are, of course, special advan- 
tages in buying small pumps from 
Worthington. One is that you're get- 
ting Worthington “big pump” quality. 
Another is that the small Worthington 


- pumps are stocked and serviced coast- 


pump service anywhere. (Original 
equipment manufacturers, take note!) 

For more information write Worth- 
ington Corporation, Section 20-25, 
Harrison, New Jersey. 


*Located in East Orange, N. J. Our main large- 
pump plant is in Harrison, N. J. 


WORTHINGTON 


AS 
> 


APPLETON SERIES 
CONVERTIBLE 


to relamp or convert! 


One trip up the ladder, a few quick twists of 

the wrist, and relamping or wattage conversion 
is done! V-51 reflectors with integral neoprene 
ring adapt perfectly to the grooved 

unilet. .. permit instantaneous 

substitution of reflectors. 


U. S. Pat. 2,749,433 
2,749,435 2,715,214 


Canada Pat. 531,655 
511,696 


For economical service and maintenance, 
it’s hard to find anything more practical 
than Appleton’s V-51 Series exclusive 
unit assembly (adapter, receptacle, globe, 
and guard). Shock absorbing socket cuts 
lamp replacement costs. Try the 
Appleton V-51 Series standard or shallow 
dome, deep bowl, or angle type reflectors 
and 100 W and 150/200 W vaportight 
unit assemblies in your plant today. 
Available in a variety of hub sizes in 
pendent, ceiling, or bracket type 


Maintenance man takes fixtures for every kind of installation. 
spare assembly to lamp requiring replacement 
or wattage change... removes lamp assembly 

. . Screws fresh unit in place and the job is 


An upward thrust 
and slight quarter twist engages 
neoprene ring with the groove in the unilet 


done! Higher wattages of 150/200 are inter- 
changeable with 100 watt unit and can be 
used in same unilet body. (Die-cast aluminum 
uard turns counter clockwise to act as a tool 
easy removal in relamping). 


and snaps the reflector in position. Entire 
operation of removing lamp, inserting new 
unilet, and positioning of reflector requires 
no special tools...no set screws...no small 
parts to juggle. Absolute simplicity! 


APPLETON ELECTRIC COMPANY 


1704 Wellington Avenue Chicago 18, Illinois 
Also Manufacturers of: 


“ST” Series Connectors 


CHEMICAL ENGINEERING—January 23, 1961 


Takes either 100 W or celain enamel 
Colting, pendent, or 156 W, or 200 
100 Wand 150-200 W size globe adapter with 
guard has two secled stainless stee! ball 
‘plungers which snap securely into cavities 
adopter. Veportight globe in 100 W or 150-200 
 Wisizes in clear giass or various colors. 
Kon E Distributors On 
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LOOK HOW MUCH 
YOU CAN PUT THROUGH 
THIS SMALL SIZED 


BIRD-YOUNG VACUUM FILTER 


 Carboxy Methyl Cellulose 410 ibs//sa. ft/hr. 
Polyvinyl Acetate 2940 
Copolymer Ibs./sa. fbr. 


Dimethyl Terephthalate 960 Ibs./sa. ft/hr, 


Maybe “your product is different” — but if you’re 
employing vacuum filtration, think how much you 
might save with through-puts like these. They’re 
made possible by the Bird-Young Filter’s unique 
design. High washing efficiency is another plus 
factor — multi-stage, counter current wash with 
sharp separation of filtrate and of wash liquors. 


Before you invest in vacuum filtration of any kind, 
find out what the Bird-Young Filter can do. The 
Bird Research and Development Center offers 
complete test facilities. 


*The Bird-Young Filter is D M AC H N E 


ever required. SOUTH WALPOLE, MASSACHUSETTS 


BUILDERS OF THE COMPLETE LINE OF SOLID-LIQUID SEPARATING EQUIPMENT 
Operators of the Bid Research and Development Center for pilot-scale testing to determine 
the correct equipment for the job. Yours to use. : 

Application Engineering Offices: 

EVANSTON, ILL. * ATLANTA, GA. * HUNTINGTON, W. VA. * LAPORTE, TEXAS * WALNUT CREEK, CALIF. 
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Hackney insulated transports for controlled or constant temperature applications. Engineered to deliver 
more miles of service per dollar invested. Built to your specifications, of T-1 steel, or various other steels, 


alloys, or stainless steels. 


Highway, in-plant or high seas 


For profitable hauling, Hackney transportation 
equipment pays off 


Wherever a compressed or liquefied gas requires a pressurized 
transportation vessel, you will find Hackney equipment doing 
the job—on the highways, within plants or on the high seas. 
And doing it at a profit to the user! 


Every Hackney unit is engineered to meet service require- 
ments, including complete piping, metering and transfer 
equipment...and temperature controls such as jackets, insula- 
tion, heating and refrigeration systems. Compliance with all 
regulations and highway laws is assured. Our facilities provide 
the latest equipment and engineering know-how for working 
all types of ferrous and nonferrous metals, as well as installing 
insulation, including popular “foamed-in-place” urethane. 


Choose from our line of standard equipment or have our 
engineers design custom units for your special and unique 
applications. In either case, the Hackney trade-mark on your 
units is your assurance of complete attention to detail and con- 
sistent top quality. Call our representative today or write us 
direct for details. 


Tank Company 
Manufacturer of Hackney Products 
1447 South 66th Street, Milwaukee 14, Wisconsin 
Branch offices in principal cities 
COMPRESSED GAS CONTAINERS FROM 1 TO 30,000 GALLONS 


x 

Wagons for in-plant movements can be designed for any 

specific service. 


and unloading of liquefied compressed gases. Built with all 
latest safety features and to comply with ICC specifications. 


Tank units for land-sea shipment are interchangeable with 
dry freight containers. 


Hackney single- or multi-compartment, noninsulated trans- 
ports handle liquefied compressed gases such as refriger- 
ants, LP-gas, ammonia, etc. 


January 23, 1961—CuemicaL ENGINEERING 


f 
i 
i 
RAK 
jes Hackney single-barrel trucks are designed to speed loading 
Als 
— 
— 
| 
4 


PUBLISHER 
J. Elton Tuohig 


EDITOR-IN-CHIEF 
Ceeil H. Chilton 


WHAT’S HAPPENING 

EDITOR: Calvin 8S. Cronan 

ASSOCIATE EDITORS: Frances Arne, A. V. Gemmill 
ASSISTANT EDITORS: Nicholas P. Chopey, 

Eugene Guccione, Roland A. Labine, 


Frederick C. Price 


ENGINEERING PRACTICE 
EDITOR: Theodore R. Olive 

ASSOCIATE EDITORS: Steven Danatos, 
Robert B. Norden, William C. Schall 
ASSISTANT EDITORS: Peter J. Brennan, 
Roy V. Hughson, James R. Marshall 


PRESENTATION & PRODUCTION 
EDITOR: Lester B. Pope 

SENIOR ART EDITOR: Frank F. Kozelek, Jr. 
‘ASSOCIATE ART EDITOR: Louis H. Dufault 
ASSISTANT ART EDITOR: D. Caratzas 
COPY EDITOR: Henry 8. Gordon 
EDITORIAL ASSISTANTS: Joan Nilsen, 


Nancy Pepicello 


REGIONAL EDITORS & BUREAUS 
HOUSTON: Thomas H, Arnold, Wilma Cortines 
SAN FRANCISCO: Martin D. Robbins, Terry Shaw 
DOMESTIC NEWS BUREAUS: Atlanta, Chicago, 
Cleveland, Dallas, Detroit, Los Angeles, 

San Francisco, Seattle, Washington 

WORLD NEWS BUREAUS: Beirut, Bonn, Caracas, 
London, Mexico City, Moscow, Paris, 

Rio de Janeiro, Tokyo. Correspondents 


in 170 cities in 69 countries. 


CIRCULATION 


MANAGER: Paul W. Erb 


ADVERTISING & BUSINESS 
ADVERTISING SALES MANAGER: D. B. Gridley 
BUSINESS MANAGER: Anton J. Mangold 
PROMOTION MANAGER: Hugh T. Sharp 

MARKET RESEARCH MANAGER: Jeanette Paschall 


ADVERTISING MAKEUP: Grace Barrie 


CuemicaL ENGINEERING—January 23, 1961 


Chemical Engineering 


JANUARY 23, 1961 


highlights of this issue 


ACTIVATED-SLUDGE PROCESS SOLVES WASTE PROBLEM 


Three years ago this month Editor Cecil Chilton visited 
Monsanto’s plant at Anniston, Ala., and came back with a 
story on parathion manufacture. During this visit he 
learned something about solving the problems involved in 
disposal of liquid wastes from this process. Persistent 
follow-up paid off when Monsanto recently invited CE back 
to the plant for an exclusive story on its newly installed 
waste-treatment facilities. This time Billy Barnes, our 
man in Atlanta, did the reporting job (p. 79). 


STEADIER COURSE FOR NAPHTHALENE 


The U.S. as a net exporter of naphthalene? That’s the pre- 
diction of UOP’s G. E. Nicklaus (p. 84), who looks for 
petrochemical naphthalene to fill the growing demands of the 
U.S. economy and still have some left over to sell abroad. 
This would be a complete reversal from today’s situation, 
in which inadequate coal-based supplies of naphthalene must 
be supplemented by imports. 


HOW TO MAKE POLYCHLOROMETHYL OXETANE 


Hercules Powder’s new thermoplastic, Penton, is already 
familiar to many chemical engineers as a material of con- 
struction with outstanding properties. Successful market 
development has recently boosted Penton into commercial- 
scale production at Parlin, N. J. Here’s an exclusive story 
(p. 112) on how this plant synthesizes bis chloromethyl 
oxetane monomer from pentaerythritol and polymerizes it 
to produce Penton. 


THE NEW CHEMICAL ENGINEERING: FINALE 


In this issue (p. 137 ff.) we publish the last three papers 
from our Conference on the New Chemical Engineering, 
held in Kansas City in November under joint sponsorship 
of Midwest Research Institute and Chemical Engineering. 
Reprints containing all ten conference papers will soon be 
available (see p. 152). 


Vital Air and Liquid Handling Jobs 
in CPI Performed by ‘Buffalo’ Equipment 


EFFECTIVE CONTROL OF AIR POLLUTION 


‘Buffalo’ Gas Absorbers have been designed to ren- 
der many nuisance or destructive effluents harmless 
at a minimum operating cost. For example, they 
are removing entrained particulate matter from 
dryer vents — eliminating noxious gases from 
purge streams — scrubbing and absorbing corro- 
sive acid mists and fumes from vent systems and 


many other applications. Available in carbon steel, 
rubber-lined steel, stainless or lightweight rein- 
forced resin-bonded fiberglass to match the 
conditions of corrosion. Write for Bulletin AP-225. 
‘Buffalo’ designs and builds a broad line of special- 
ized Air Cleaning Equipment to handle a wide 
variety of problem effluents. Contact your resident 
‘Buffalo’ Engineering Representative. 


‘Buffalo’ Gas Absorber 
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SUPPLYING VENTILATION AND PROCESS AIR 


Where large volumes of air are needed (up to 500,000 
cfm) you often find ‘Buffalo’ BLH Centrifugal Fans. 
For ventilation, air cleaning systems and process air 
in the CPI, these fans have earned a reputation for 
reliability, maintenance-free operation and rated 
performance. Complete inlet-to-outlet streamlining 
plus factory balanced rotor insures quiet, efficient 
performance on any class III or IV installation. For 
full details, request Bulletin 201. 


‘Buffalo’ Type BLH Fan 


REDUCING THE COST OF HANDLING CORROSIVE FUMES 


On many installations where corrosive acid mists and fumes would 
quickly destroy metal fans or lined fans, you find ‘Buffalo’ resin- 
bonded fiberglass fans ! Housings are impact and corrosion-resist- 
ant. Their smooth surfaces are resistant to pitting and buildup of 
materials. There are no metal parts exposed to attack. Suitable for 
temperatures up to 250°F. 12 sizes, 6” to 32” inlets, with capacities 
up to 34,000 cfm at pressures to 10” static. Send for Bulletin 
FI-511 with Chemical Resistance Table, physical properties and 
other details. 


PUMPING CHEMICAL LIQUIDS 


Husky, single suction pumps available in 
cast iron or practically every alloy are : 
handling a wide variety of chemical liq- ‘ ‘ ‘Buffalo’ Single 
uids. Models for corrosive, abrasive and ti. Section Pump 
high-consistency liquids. Full ball bearing 

construction permits high speed operation 

for high capacity with a minimum size 

pump. Interchangeable parts mean rapid, 

economical maintenance. Write us or tell 

your local ‘Buffalo’ Pumps Engineering 

Representative the characteristics of your chemical liquid 

to be pumped, the desired volume and head, temperature and suction lift — 

we'll match the right pump to the conditions, for the utmost in economical 
yorformance on the job. 


‘Buffalo’ Fiberglass Fume Fan 


BUFFALO FORGE COMPANY 


Air Handling Division—Buffalo Pumps Division 
Buffalo, New York 


Canadian Blower & Forge Co., Ltd. © Canada Pumps, Ltd. 
Kitchener, Ont. 


‘Buffalo’ Air Handling ‘Buffalo’ Machine Tools to drill, ‘Buffalo’ Centrifugal Pumps Squier Machinery 
Equipment hay} punch, shear, bend, slit, notch GER% to handle most liquids and to process sugar cane, coffee 
& = 


and rice. Special processing 


slurries under a variety 
machinery for chemicals. 


to move, heat, cool, dehumidify yk, and cope for production 
of conditions. 


and clean air and other gases. : or plant maintenance. 
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. Fluoroflex-TS 
Dip Pipe 


Fluoroflex-TS 
Thermowell 


Fluoroflex-TS Lined Steel Pipe 


Fluoroflex-T" 
Flex Joints 


Fluoroflex-T 
Raschig Packing Rings — 


Fluoroflex-TS Lined Stee! Pipe 


HERE’S WHY corrosion-proof fluid-handling 
production savings, 


Check these Fluorofiex-T piping components 
for economy, installation ease, long life! 


aan, FLUOROFLEX-TS—Lined Steel Pipe. Prefabricated 
ss <2 to length with flanges—ready to assemble. Minimizes 
0)) assembly time, shortens checkout time. 

ee FLUOROFLEX-T—Bellows-Flex Joints. Molded rather 

f aN than machined, for unparalleled flex life. Damp out 
=") ‘} equipment vibration, adjust to longitudinal and 
@ w) temperature movements, add years to life of equip- 
ment and piping. 

f>\ FLUOROFLEX-T—Transfer Hose. Completely cor- 
Oy =” rosion-resistant, long flex life. Cover of rubber or 
stainless steel braid. 

FLUOROFLEX-T— Condenser Tube Protectors. Elimi- 
nate erosion and corrosion by high-velocity acid on 
entry side of condenser tubes. 


Also: Raschig Packing Rings « Dip Pipes « Spargers « Thermowells. 


Fluoroflex®-T Piping Products as shown above can 
be used with complete and proven assurance that 
they will not corrode or build up solids which can 
contaminate sensitive products. Specially processed 
of Teflon® resins by patented Resistoflex methods, 
they can handle the most difficult materials up to 
500°F. They are completely resistant to any chemical 
except high-temperature fluorine and the molten 
alkali metals. 


Fluoroflex-T Piping costs no more on an installed- 
cost basis than other corrosion-proof systems in com- 
mon use today. Initial material costs have been 
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Fluoroflex-T 
Nozzle Liners 


~ 


«T Flex Joints 


BFluoroflex-TS Lined Steel Pipe 


| 


Fluoroflex-TS Lined Steel Pipe _ 


Chemical 
Transfer 


Fluoroflex-TS Lined Steel Pipe 


components of FLUOROFLEX-T (TEFLON) assure 
non-contamination: 


lowered by recent price reductions made possible by nate process downtime or product loss—consult 
advanced technology and increasing volume. Instal- Resistoflex. Write for more information today. 
lation costs are inherently low as a result of skillful 

design which features easily-bolted-together units 


with prefabricated, flanged sections. R =, ¥ T oO xX 


Fluoroflex-T Piping costs LESS on a performance CORPORATION 

basis. Savings in operation are assured—with de- Complete systems for corrosive service 
creased maintenance, long service life, and the Plante Gates. Tex. 
elimination of process headaches and downtime. 


: ‘ ®Fluoroflex is a Resistoflex trademark, reg. U. S. Pat. Off. 
So, if you have problems of corrosion—want to ©Teflon is Du Pont’s trademark for TFE fluorocarbon resins. 


reduce maintenance or replacement costs and elimi- 


CuemicaL ENGINEERING—January 23, 1961 


& 
q : 3 
H 


problem? 


ying 


al 

83% 


ur dr 


IS Y 


S 


= 


LET STOKES UNIQUE VACUUM DRYING 
EXPERIENCE and EQUIPMENT WORK tor YOU 


Processing tonnage quantities of materials in an 
inadequate vacuum dryer can be time consuming 
and costly. That’s why Stokes experienced vacuum 
engineers study each drying requirement indi- 
vidually . . . then design the drying system to meet 
your specific needs. Drying systems from —60°F 
to 400°F, and in capacities from a few pounds to 
several tons are available . . . along with application 
engineering, laboratory service and pilot plant 
operations. Stokes puts its 50 years of vacuum and 
processing experience to work on every drying 
problem . . . bringing you both money-saving and 
quality results. What’s more, Stokes manufac- 
tures all its own pumps and accessories to assure 


you one-manufacturer responsibility in addition to 
unparalleled vacuum know-how. 


Stokes will work closely with your engineers to 
thoroughly explore the production problems. . . 
make recommendations on the basis of a practical 
knowledge of process operations . . . and confirm 
the recommended equipment by actual pilot plant 
production in the Stokes laboratory, if necessary. 


Our representative in your area will initiate Stokes 
action to assure the best answer to your drying prob- 
lem. Why not call him soon. Or if you prefer, write for 
new summary 
booklet on dry- 
ing applications. 


Chemical Process Equipment Division 


F. J. STOKES CORPORATION * 5500 Tabor Road * Philadelphia 20, Pennsylvania 


Pictured above is one of two Stokes rotary vacuum dryers used to process 
Xanthates in the Welland plant of North American Cyanamid, Ltd. Con- 
tinuous operation that means no maintenance shutdowns, process uni- 
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formity that means more pounds of salable product, and operating 
efficiencies that mean more profit are standard features of these Stokes 


rotary vacuum dryers. ‘ 


1] 


Unique arrangement off 
compressors demonstrates 


3500 ICFM 459,600#/HR. 


790 ICFM 
@ 46.0 PSIA & +8F @ 78.0 PSI @ 212 PSIA 
& + 40F & 170F 


. 


38,100 ICFM 


@ 12.0 PSIA & — SOF 


GAS TURBINE 
IN TANDEM 
WITH STEAM TURBINE 
TOTAL BHP: 11,500 


‘ 


NATURAL GASOLINE PLANT—PROPANE REFRIGERATION 
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entrifugal 
LAVAL design flexibility 


Here is a good example of De Laval 
design flexibility. In this 
centrifugal compressor installation 

aise 8 the customer wanted to use gas 

turbine drive because it would 
provide the most economical use 
of process fuel. But no single flow 
compressor design could operate at 
gas turbine speeds. De Laval 
creative engineering solved this 
problem by splitting the flow into 
two units and several stages as 
illustrated on these pages. 


a You can count on De Laval for 
flexible approaches to engineering 
problems. We have built high 
capacity and special purpose 
centrifugal compressors to meet the 


special requirements of the 
petroleum, petrochemical and 
chemical industries. Why not 
benefit by our more than 40 years of 
experience in solving gas 
compression problems? 


Send for De Laval Bulletin 0504. 


COMPRESSOR 


DMF STEAM TURBINE COMPANY 


803 NOTTINGHAM WAY, TRENTON 2, N. J. Peet 
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Stabilize Fractionating 
with new Honeywell 


HONEYWELL 
FRACTIONATOR REFLUX ANALOG COMPUTER 


HONEYWELL FRAC CONTROLLER IS EASY TO USE AND MAINTAIN 


@ Standard Honeywell components,packaged in a standard @ Continuously sensitive to temperature change 
Honeywell strip chart recorder case—completely wired e@ Constant voltage supply 


and internally piped. @ Simple span and zero adjustments 
e Only four simple, easily accessible process connections 
required to put the unit in operation. Pressure selector and test pressure gage 
e @ Chassis pulls out for front-of-case servicing, simplifying = Provide check of all pneumatic pressures within the 
< a and maintenance for your instrument tech- computer for simplified trouble shooting. 
COMPONENTS By-pass switch 
MV /P (millivolt-to-pressure) Transmitter @ Permits switching from FRAC control to conventional 


e Fully transistorized external reflux flow control. 


q 
we 

if 
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© Tamper-proof design 


This new Honeywell control system immediately 
adjusts column operation to the effects of ambient 
temperature on overhead product condenser and 
external reflux. It continuously computes internal 
reflux flow, to maintain the most efficient, econom- 
ical fractionating tower operation. 


The new method, originally developed and licensed 
by Phillips Petroleum Company, utilizes a simple 
Honeywell analog computer employing standard 
Honeywell electric and pneumatic instrument com- 
ponents. 

By correcting instantly for temperature deviation, 
the new control system offers the following econo- 
mies. 


from Honeywell. QGP ANOTHER DIAMOND JUBILEE PRODUCT 


Column Operation 
FRAC* Controller 


@ Easily installed and maintained by present instrument technicians 
© Savings realized justify installation 


e Less reboiler heat is required, because large surges 
of internal reflux that would lower temperature 
are eliminated. 


e Reduction in off-specification product minimizes 
re-runs and the need for intermediate storage. 


e Closer control permits fractionator to operate 
closer to the flooding point. 


Get complete details from your nearby Honeywell 
field engineer. Call him today . . . he’s as near as 
your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. 
Fy ge Reflux Analog Computer. Trademark, Minneapolis-Honeywell 


Honeywell 


Re i} + K (To —Te) 
internal reflux 
Re External reflux 


} lotent heat of vaporization of Re 
Overhead Product iatent heat of vaporization of Rj 
Specific heat of Re 


Te woe “Froc’ Heat of vaporization of Rj 
i ween Re and Rj 
1 


T 


Overhead Cooling 
Product Medium 
Condenser 


Overhead Cooling 
Product Medium 


Condenser | 
Accumulator Accumulator 


Fractionating Froctionoting 


Column Column 
External Reflux Product iL Externol Reflux Product 


SOLUTION: FRAC Controller (1) measures external reflux flow 
' rate (Re) and the temperature difference between the overhead 
by changes in atmospheric conditions or in the temperature of the product (To) and the external reflux (Te); (2) computes internal 


cooling medium to the condenser.: Resuit: off-spec product, reflux flow rate (Ri); and (3) holds it constant by adjusting 


wasted reboiler heat, lower fracti pacity. external reflux flow rate for efficient fractionator operation. 


Internal 
Reflux 


PROBLEM with existing fractionator control systems — Column is 
upset when temperature of external reflux is indirectly affected 


CYANAN ID 


Chemical Newsfront 


FOR THE FIRST TIME—PERMEABILITY DATA FOR CYANOGUM® GEL. The Pests shows some of the well-known advantages of Cyanamid’s 
CYANOGUM 41 gels: flexibility, ease of forming the gel, and rapi curing—only seconds at room temperature. Now, specific data 
are available to permit comparison of the CYANOGUM — permeability with that of other well-known gels—viz agar, gelatin 
and silica. Are you interested in permeability coefficient an a pore size as a function of polymer concentration and deductions 
about the mechanism of transport in the gel? A copy of the article containing fundamental data on permeability recently printed in 
the Journal of Physical Chemistry is available to you on request. Check the appropriate area on the coupon. (Market Development Department) 
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DECORATED MELAMINE HANDLES—A FIRST FOR FLINT. Molded 
CYMEL® 1077 melamine handles with beautiful decorations are 
now part of EKCO Products Company’s Flint Cook and Serve 
Tools. A melamine impregnated decorative overlay becomes a 
permanent part of the contour handles, which are wearproof and 
washable. (Plastics & Resins Division) 


ANTI-STATIC AGENT KEEPS PRODUCTS DUST-FREE. Cyanamid’s 
CATANAC® SN anti-static agent prevents dust-gathering static 
charges on plastic, paper, glass and a wide variety of substances. 
Whether incorporated into the composition or applied on the sur- 
face, CATANAC SN means less “housecleaning” of sales items in 
displays and on shelves. Result? Brighter, cleaner products that 
sell readily. (Intermediates Department) 


CYANANMID 


“AMERICAN CYANAMID COMPANY 
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
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BEAUTIFUL WOOD STAYS “LIGHTPROOF” LONGER. The “screen” is one 
of Cyanamid’s CYASORB® Light Absorbers. Efficient on a variety 
of woods, CYASORB is added to the coating to retard wood dis- 
coloration from the effects of ultraviolet rays. CYASORB does not 


ure, thereby offering long- 


migrate from the 
cquer an wood. (Intermediates Department) 


range protection to both 


For further information on products in this advertisement wire, or | 
mail this coupon to: CE-11 


AMERICAN CYANAMID COMPANY 
30 Rockefeller Plaza, New York 20, N. Y. 
Dept. 6362 


Please send me additional information on 
( CYANOGUM Gel 
CATANAC SN 
(0 CYMEL 1077 Melamine Molding Compounds 
CYASORB Ultraviolet Absorbers 


Name 


Company 


Position or Title 
Address 
City 
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Need tubes for heat exchangers, 
condensers, evaporators, coolers, 
feed-water units? 


PHELPS DODGE COPPER-BASE ALLOY TUBES have a 


be: Wide line of finest quality copper-base alloys for National warehouses, completely stocked, in 
3 every kind of application need—including bi-metal Houston, Beaumont and Corpus Christi, Texas, 


2 combinations. Baton Rouge and Lake Charles, La., Tulsa, Los 
oy A Angeles, and South Brunswick, N. J., to serve cus- 
tomers from coast to coast. 
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reputation for reliable “On-Stream” Performance! 


Expert engineers to help you solve tube corrosion PHELPS DODGE COPPER PRODUCTS 
CORPORATION 


problems, select the exactly correct alloy for your i 
SALES OFFICES: Atlanta, Birmingham, Ala., Cambridge, 
Mass., Charlotte, Chicago, Cincinnati, Cleveland, Dallas, Day- 


ton, Denver, Detroit, Fort Wayne, Greensboro, N. C., Houston, 


applications. 
Indianapolis Jacksonville, Kansas City, Mo., Los Angeles, Memphis, Milwaukee, Minneap- 
Rochester, 


olis, New Orleans, New York, Philadelphia, Pittsburgh, Portland, Ore., Richmond, 
Specify the best—at the same cost as the rest! N. Y., San Francisco, St. Louis, Seattle, Tampa, Washington, D. C, 
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HOW IMPORTANT IS 
GOOD FLUID MIXING 
IN YOUR PROCESS? 


REGARDLESS OF HOW SPECIALIZED your particular 
processing needs are, good mixing can be the difference 
between “run of the mill” and maximum yields. 


NETTCO MIXERS ARE PROCESS-RATED for optimum 
performance. Your particular process requirement is 

fully evaluated. And—it costs no more to get the full 
benefit of Nettco’s wealth of agitation technology and 
broad application experience. Then—from design and 
pilot test to full process conditions, standard components 
are precision teamed to provide you with a Nettco mixer to 
meet your most exacting conditions. If good fluid mixing 

is vital to your process, then Nettco Engineered Agitation 
is vital to you! 


PUT NETTCO ENGINEERED AGITATION TO 
WORK FOR YOU. From a full line . . . side drive, tank 
top, portable or tripod and unique continuous pipeline 
mixers, NETTCO can provide the answers to a wide range 
of mixing problems. See your NETTCO representative 
listed in Chemical Engineering Catalog or Refinery 
Catalog, or write for Bulletin 581, NETTCO CORPO- 
RATION, 87 Tileston Street, Everett 49, Mass. 


ETTCO 


ENGINEERED AGITATION SPECIALISTS 
EVERETT 49, MASSACHUSETTS 


1. Paint blending with Nettco tank top mixers on 400 gallon portable tanks. . 
s. Meteee Flomix® in the continuous recycling of waste product to improve. 
yield. 


3. Variable speed pilot plant application of Netico medium speed, propeller 
drive mixer, 

4. Raw material batch blending with Nettco side drive mixer to assure 
uniformity. 


5. 15 year old Nettco tank top mixer for synthetic rubber with 
one’ of first double mechanical seals, 


Improved Processing through Engineered Agitati 
gineered Agitation 

THEE. 

=. 

ca. 

V 


All outer surfaces and struc- 
tural parts are 12 gauge 
steel. Corner channels, cross 
members and doors are 
formed on special dies for 
maximum rigidity. Rust-re- 
sisting finish— phosphatized 
plus baked enamel. 


Don't Price Yourself Out of the 
PLUS Features You Get with 


UARE CONTROL CENTERS 


Industrial construction 


Saves space 
Unit heights in 3-inch incre- 
ments—an exclusive Square D 
advantage which permits use 
ofunits with minimum heights, 
eliminates the wasted space 
typical of modular systems. 


GET THE COMPLETE STORY 
is BULLETIN SM-244 gives detailed informa- 
et tion on all of the “plus” advantages you get 
im when you specify Square D motor control 
Eh. centess. Send for a copy. Square D Company, 


Pe 4041 North Richards St., Milwaukee 12, Wis. 


SQUARE J) 
‘wherever electricity is distributed and controlled 


CuemicaL ENGINEERING—January 23, 1961 


Liberal wiring space 
Wiring channels arelarge 
and accessible. No wire 
fishing through narrow 
passageways — wires can 
be laid in position — less 
costly installation. 


Bulilt-in safety 

Units are metal-enclosed _ 
toconfinedamage should _ 
a fault occur. Unit side ; 
plates are permanently 
attached—can't be ac- 
cidentally discarded. 
Switch-type units have 
visible blade discon- 
nects for added safety. 4 


Extra control flexibility 

A variety of removable 
panels accommodates up 
to four oil-tight push 
buttons and pilot lights. 


Tubular vertical buses | 
Another Square D 
“exclusive’’—inherently 
stronger—greater cooling 
surface. Extra-wide spac- 
ing between phases 
gives added “break- 
down” protection. Plug- 
in stabs are silver-plated 
copper backed by steel 
springs — give high pres- 
sure low resistance con- 
tact at all times. 


COMPANY 
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OU are looking at a revolutionary new concept in 

industrial power. This Cooper-Bessemer 10,500 hp 
RT-248 gas turbine with a modified J-57 aircraft jet 
engine introduces new, drastic economies in plant con- 
struction, operation and maintenance. Shown here on the 
job at the Clementsville (Kentucky ) Compressor Station 
of Columbia Gulf Transmission Company, this powerful, 
compact unit has taken on the total gas-boosting load 
of the station, operating ‘round the clock. Find out how 
this outstanding joint development of Cooper-Bessemer 
and Pratt & Whitney Aircraft can fit into your plans for 
compressors, generators and other rotating machinery. 
Call our nearest office. 


BRANCH OFFICES: Grove City * New York * Washington 
Gloucester + Pittsburgh Detroit Chicago Minneapolis + St. Louis 
Kansas City * Tulsa * New Orleans ¢ Shreveport * Houston 
Greggton + Dallas Odessa Casper Seattle 
San Francisco + Los Angeles @ SUBSIDIARIES: Cooper-Bessemer 
of Canada, Ltd.... Edmonton Calgary Toronto Halifax 
Stratford @ C-B Southern, Inc....Houston @ Cooper-Bessemer 
nternational Corporation... New York Caracas Anaco Cooper- 
Bessemer, S.A.... Chur, Switzerland The Hague, Netherlands 
Mexico City @ The Rotor Tool Company, Clevelan 


GENERAL OFFICES: MOUNT VERNON, OHIO 
ENGINES: GAS - DIESEL - GAS-DIESEL 

ano 
ENGINE TURBINE OR MOTOR DRIVEN 


Chay 


x 


t 
s. 


Laval 
tackles 
process 
problems 


For Further information Write To eet. ©? 


5724 N. Pulaski, Chicago 46, ! 


DE LAVAL PACIFIC COMPANY, 
201 E. Millbrae Avenue, Millbrae, 


@ DE LAVAL 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York 


How much do your 
Btu's cost?...and cost! 


Your loss every time a pound of prod- 
uct stream cools 1°F is the cost of 
putting one Btu into the process. Mul- 
tiplied by yearly stream weight and 
total temperature drop, this usually 
becomes a hefty figure. 

Where conventional heat exchangers 
have been considered and found want- 
ing, De Laval Plate Heat Exchangers 
may do the job of reclaiming this 
costly energy loss. Here’s why: 

@ Stainless steel construction solves 
almost all corrosion problems — or 
assures sanitary operation. 


Hlinois 


Dept. 
Calif. 


CENTRIFUGES 
PLATE HEAT EXCHANGERS 
VIBRATING SCREENS 

COMPLETE PROCESSES 


e@ Extremely high heat-transfer effi- 
ciency and the compact packing of 
the corrugated heat-transfer plates 
means that a very small unit can do 
the job in very limited space. Wall- 
mounted De Laval PHE’s even 
eliminate floor space requirements. 


@ Cleaning is unusually easy. Where 
the polished steel construction and 
induced turbulent flow don’t elim- 
inate cleaning, the plates are opened 
for inspection and scrubbing by a 
simple release mechanism. 


Whether it’s sulfite liquor, orange 
juice, latex, honey, detergent, milk, 
slurry, beer—or what have you— 
there’s some real Btu money to be 
saved with a De Laval Plate Heat 
Exchanger. Write for details. 


mee 
e 
. 
; 
_ 
ie 


On your samples 
or production 
quantities .. . 


. . » we can perform trial centrifugal 
separations. Not only do we determine 
the most practical method, but we also 
obtain operating data useful for 
process design and operation. The De 
Laval pilot plant is equipped with the 
mixing, heating and reaction equip- 
ment necessary to do a comprehensive 
pilot plant evaluation. Your separation 


problem is sensibly related to your 
entire process. 


Available is a wide working range 
of pressure, temperature and flow rate. 
De Laval engineers who are intimately 
familiar with the full potential of this 
well-equipped pilot plant will work 
with you — and work on your process 
problem. You benefit from their ex- 
perience --and from the knowledge that 
any De Laval separator that is recom- 
mended incorporates (75) years of 
manufacturing know-how. 


Give De Laval a crack at your cur- 
rent problems — or let us review some 
of those that you have uneasily con- 
sidered “solved.” 


THE FIRST 75 YEARS ARE THE HARDEST! 


“Just 25 years ago—on our 50th anniversary — we might have thought that by this time we. 
had solved every processing problem. Not so, of course. Every year brings new challenges 
and today we are developing, and making practical, new processes which were 
considered ‘impossible’ a quarter century ago. This work usually initiates in our well 
equipped pilot plant discussed above. In it, our 75 years of experience are at your disposal.” 
Fred Wheelwright, Industrial Sales Manager 


Controlled 3-D Motjon 


Shakes the product... not the plant! 


It sits on the floor, but directs its 
motion to the screens and the product 
— not to your floor beams. Abrasive 
crystals, soft foodstuffs, dry granules 
or liquid slurries are all efficiently 
screened or classified by De Laval’s 
smooth-operating Syncro-Matic screen 
separator. 

The secret is direct drive that can 
be easily adjusted independently for 
frequency and amplitude. This gives a 
controllable motion ranging from gen- 
tle classification of soft materials to 
turbulent high-throughput classifica- 
tion of, for example, mineral powders. 
The action is so efficient that a one 
horsepower motor does the job. An- 
other great advantage is that the direct 
mechanical linkage assures a constant 


classifying action that, unlike gyratory 
types, does not dampen with heavy 
screen loading. 


Some applications are: 

@ Wet-mill removal of starch from corn 
fibers. 

e@ Dry grading of sugar crystals. 

@ Removal of pollution solids from waste 
streams. 

@ Scalping of liquid suspensions prior to 
centrifugal separation. 

@ Thickening of wood pulp slurry. 

@ Classification of resin molding powders. 

e@ Removal of spent grain in fermentation. 


The De Laval Syncro-Matic offers 
single, double or triple decks of plain 
or composite screens in a full range of 
commercial meshes and materials. Let 
us send you data. 
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Another example of Traylor Engineering: 
A 9’x 250’ Rotary Lime Sludge Kiln. 


One of the most important advantages of 
Traylor Lime Sludge Kilns in pulp mill oper- 
ations is their money-saving efficiency in 
recovering lime for reuse over and over 
again. This, plus Traylor’s unexcelled heat 
recovery systems and thorough, experi- 
enced attention to engineering details, pro- 
duces kiln installations that are notable for 
continuous service. 


Write for Bulletin TKB-3 on Heat Recovery 
Systems, or Bulletin No. 1115 on Traylor 
Kiln installations. 


TRAYLOR ENGINEERING & MANUFACTURING 
DIVISION OF FULLER COMPANY 


1551 MILL STREET, ALLENTOWN, PA. 


Sales Offices: New York--Chicago—San Francisco 
Cc. dian Mfr.: C dian Vickers, Ltd., Montreal, P.Q. 
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JOY MODEL“G” SINGLE-STAGE CENTRIFUGAL COMPRESSORS 
PROVIDE THE UTMOST IN RELIABILITY 


Joy Model G Single-Stage Centrifugal Compressors 
are designed and built to service continuous proc- 
esses with the utmost reliability. They have a mini- 
mum number of bearings and no high speed 
couplings. Impellers are machined from a single 
piece of metal, and the entire compressor is rug- 
gedly built. 

Model G Compressors are not only reliable and 
maintenance-free, they also are highly efficient and 
very compact. They take less than half the space 
occupied by units of comparable output. Good aero- 
dynamic design permits a reduction in scroll size, 


and use of an integral gear further reduces size and 
weight of the unit. Compressor and drive are 
mounted on a single base plate. 

Model G Compressors are available in 6 models 
with capacities from 500 to 15,000 cfm—at 3 to 20 
psig. on air service. For handling gases, special con- 
struction, materials and seals can be provided. Joy 
can also furnish reciprocating, multi-stage centrif- 
ugal and axial flow compressors to handle any air 
or gas compression requirement of the chemical proc- 
essing industry. For full information on the Joy 
Model G Centrifugals, write for Bulletin 2468-11. 


In Canada: Joy Manufacturing Company 
(Canada) Limited, Galt, Ontario 


AIR MOVING FOR ALL INDUSTRY | O 
& © Joy Manufacturing Company 
Compr Blowers 


Oliver Building, Pittsburgh 22, Pa. 
Single Stage 
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Centrifugal 


Multi-Stage 


Reciprocating 
Com; Centrifugal 


pressors 


Do you check these points 


[] How good are the castings? 
[] How precise is the machining? 


[] How sound is the design? 


Just as important as a suitable stainless steel alloy are these 


a valve should rate perfect on every one. 


There’s a very good reason why you can be sure Jenkins 
Stainless Steel Valves will do that, unvaryingly: 


And making them to one standard of quality . . . the highest. 
Every operation and every worker is aimed at fulfilling 
that standard. The result is a product that can be backed 

by this 9l-year-old assurance for valve users: 


A Bain Gffer 


If you will put a Jenkins Valve, recommended 
for your particular service, on the worst place 
you can find... where you cannot keep other 
valves tight —and if it is not perfectly tight 
or it does not hold steam, oil, acids, water or 
other fluids longer than any other valve, you 
may return it and your money will be refunded. <i 


Order these reliable 
J eiicins Valves from your local 
Jenkins Distributor. Ask him or write 
us for Stainless Steel Catalog No. 59SS. 
Jenkins Bros., 100 Park Avenue, 

New York 17. 
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(] How rigid are the inspection and testing? 


four checks on valve quality. For long, dependable performance, 


For almost a century Jenkins has specialized in making valves. 


When Buying STAINLESS STEEL Valves ? 


JENKINS 


LOOK FOR THE JENKINS DIAMOND 


Sold Through Leading Distributors Everywhere 


January 23, 1961—Cremicat ENGINEERING 


= 
= 
: 
< 

SINCE 
Seo 


PUMP MAINTENANCE... 


simple 


A wad of waste is usually all that’s needed to 


keep a Deming pump at top performance for 
years. Some people don’t even bother to wipe ’em! 


Dependable Demings save you money in other ways, 
too. When routine servicing is performed, spare parts 
inventory is light because Deming parts are standardized 


187 Broadway * Salem, Ohio 
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and readily interchangeable. Plant expansion is less 
costly because Deming pumps are designed for adapta- 
tion to your growth requirements. 

Deming rotary and sump pumps, end suction and 
vertical immersion process pumps are of special in- 
terest to the processing industries. For complete 
descriptive literature, just mail the coupon. 


on: (type). 


ZONE. STATE. 
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Please send me catalogs pumps 


Nothing leaks in...or out of Electri-Cand pumps: 
Built without packing, stuffing box or seals, the 
pump-motor unit is completely fluid tight. Safely 
handles a wide variety of corrosive, toxic, and 
precious fluids without danger of contamination 
or loss. Liquid being pumped cools the motor, 
lubricates the bearings. Maintenance costs are low. 


ideas and news 


More high quality lime — less fuel: The Grate-Kiln System produces con- 
sistent high quality lime using 15% less fuel per ton of product than a 
conventional rotary kiln. Grate-Kiln Systems increase lime yield from 
limestone feed—outproduce conventional rotary kilns of the same over- 
all length by 50%. Incorporated is a new high efficiency cooler which 
transfers maximum recuperated heat to secondary combustion air for 
kiln and preheater grate. 


Which of these productive ideas could be working for you? 


A control unit that saves space. A pump that pumps practically any solution. These examples 
demonstrate the extra value that is a standard with A-C...the greater efficiency and the added 
productivity which are yours when you buy A-C products, systems and services. Call your Allis- 
Chalmers representative for details on A-C “worth-more” features. Or write Allis- Chalmers, Industrial 
Equipment Division, 907 South 70th Street, Milwaukee 1, Wisconsin. A-1404 


Electri-Cand, Shelter-Clad, SpaceMaker, Pyro-Shield, Silco-Flex, Grate-Kiln and Compactor are Allis-Chalmers trademarks. 
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New coil insulation means fast service: Here’s downtime in- 
surance you may never need. The Silco-Flex insulation sys- 
tem on large Allis-Chalmers motors is so superior that coil 
failure is highly unlikely in ordinary service. Should failure 
occur, the usual 10-day rewind shouldn't be necessary. Usually 
eight hours is enough for the entire job of replacing the coil. 


Compact, 30-inch vibrating mill: Can actually outproduce a 
conventional tumbling mill 15 to 30 times per unit volume... 
is powered by just two 50-hp motors. Grinding media occupy 
80% of mill’s 12-cu.-ft. capacity, grind wet or dry materials 
as fine as two microns, as coarse as 48 mesh. Adaptable to 
grinding in inert atmosphere, can be utilized for closed or 
open-circuit grinding. 


So low, two fit where one used to go: This new SpaceMaker 
control center is the first completely new 2- to 5-kv motor 
controller development in more than a decade. Two-high 
design can cut fioor space needs in half. Full drawout con- 
struction makes it the safest, most easily accessible controller 
available. Flame-retardent, track-resistant Super Pyro-Shield 
insulation adds reliability. Walk-in Shelter-Clad enclosures 
available for outdoors. 


A-C INDUSTRIAL EQUIPMENT DIVISION: motors, 
control, rectifiers, pumps, compressors, crushers, 
grinding mills, screens, kilns, coolers, dryers, Com- 
pactor mills, industrial systems. 

OTHER A-C PRODUCTS: thermal, hydro and atomic 
electrical generating equipment, switchgear, trans- 
formers, unit substations, tractors, earth-moving 
equipment, engines, lift trucks. 


ALLIS-CHALMERS 
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Whrat’s so special about the huge fractionating tower 
shown here? It is one more example of how Sun Ship builds and delivers heavy 
industrial equipment on barges or sea-going vessels, with careful attention to 
such requirements as safety and on-time schedule. 


Whether it’s a fractionating tower or key structural part for industry, transporting 
big items by water or by rail is strictly routine for Sun Ship, for we build 
and deliver what’s needed in many fields. If you have a machinery or heavy 
equipment problem, write to us about it. 


Sun 


SHIPBUILDING &€ DRY DOCK COMPANY 
. ON THE DELAWARE « SINCE 1916+ CHESTER, PA. 
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Pumping Notes 


Metering Melamine Resin A 
Massachusetts paper mill uses Eco GEAR- 
CHEM Pumps to add melamine resin to 
paper stock to impart wet strength. Super- 
intendent has found that continuous flow 
metering directly to the fourdrinier head 
boxes, with GEARCHEMs, offering + 1 per 
cent reproducible accuracy, provides excel- 
lent results. 


Acid. A South Texas 
cotton oil processor recently returned a 
CENTRI-CHEM Pump for its first complete 
parts overhaul after two years in sulphuric 
acid service. Is this typical of the life ex- 
pectancy of this Carpenter 20 stainless steel 
pump in sulphuric acid service? 


Life expectancy in chemical pumps is al- 
ways a devious problem as slight temper- 
ature, viscosity, pressure or concentration 
changes can materially reduce or increase 
mechanical life. The above experience is 
average. Other CENTRI-CHEM pumps have 
been in operation in sulphuric acid service 
for about four years. Some have been short- 
lived due to misapplication on acid temper- 
atures beyond therange for which Carpenter 
20 stainless steel is recommended. 


Pumping Inhibited Styrene. A large syn- 
thetic sponge manufacturer, utilizing in- 
hibited styrene, selected the self-priming 
GEARCHEM Pump in 316 stainless steel for 
transfer of medium from drums to reactors. 


Calcium A lead- 
ing petroleum research laboratory found 
that it can best handle calcium chloride 
brine with an Eco GEARCHEM Pump in 
Hastelloy* B. 


Viscose Resin. Polycarbonate 
resin in a chlorinated solvent vehicle, with 
viscosity of about 2450 SSU at temper- 
atures from 50 to 200°F is successfully 
handled with a GEARCHEM Pump in 316 
stainless steel with Hastelloy gears. 


Pumping Acid Solutions of Rare Earths. 
Eco CENTRI-CHEM Pumps are dolly- 
mounted, moved from system to system as 
the cycle of operation progresses in these 
ion exchange installations at a mid-western 
processing plant. 


*Union Carbide Trademark 
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the big name in smal pumps for 


Face Creams Can’t Be Whipped 


the 
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To facilitate use at many locations in batch processing, this ALL-CHEM Pump rides 


with the pressure leaf filter it serves. Dual manifold also permits by-passing the 


filter press for other pumping services. 


Many of the materials and semi-finished 
products handled by raris Cosmetics, Inc., 
in their manufacture of face creams, lotions, 
lipsticks, rouges, etc., for leading cosmeti- 
cians—could easily be whipped into unbe- 
lievable, unmanageable froths if pumped 
by ordinary equipment. 


That is why Paris uses Eco ALL-CHEM 
Pumps with their linear, non-foaming flows, 
ideal for shear sensitive emulsions, in trans- 
ferring all these compounds from one proc- 
ess to the next. 


Perfect for Filter Press 


A typical use of these ALL-CHEM Pumps at 
Paris is pumping compounds from one 
holding tank to another via a pressure leaf 
filter. Maximum pumping rates are 10 gpm 
against low heads of approximately 12 psi. 


Handles Warm Waxes 


Paris has found that the ALL-CHEM Pump 
is also ideal for — waxes at temper- 
atures of 75° to 80° C. Other basic materi- 
als pumped include alcohols, glycerines, 
fatty acids. 


Portable Units for Batch Compounding 


Process steps and materials vary with each 
product and customer specifications; hence 
compounding at Paris Cosmetics is, by 
necessity, a batch operation. For this rea- 
son, the ALL-CHEM Pumps are mounted as 


portable units so that they provide the 
greatest convenience and flexibility of use. 


These pumps, like all other processin 

equipment and piping, are constructed o 
316 stainless steel, with Teflon} impellers 
and bearings for positive, non-contaminat- 
ing service. 


Pumps Withstand Abuse 
Paris reports good service on all their ALL- 
CHEM Pumps, despite the continual hazard 
of abuse by mechanically inexperienced 
personnel. ALL-CHEM Pumps have been 
standard equipment at Paris Cosmetics 


since 1956. 
tdu Pont Trademark 


~ 
ALL-CHEM Pumping Units like this one 
have been in continuous service for periods 
up to 4 years with a minimum of repairs. 


ECO ENGINEERING COMPANY - 12 New York Avenue - NEWARK 1, N.J. 
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A temperature check of the potassium hydroxide bath at NICAD reveais that 


CENTRI-CHEM recirculating pumps have solved the problem of keeping uniform 


temperature throughout the bath. 


Gould-National Batteries, NICAD Divi- 
sion, St. Paul, make the famous NICAD 
rechargeable sealed batteries, hailed by 
sportsmen and widely used in cordless elec- 
trie shavers. 
An important step in the production of 
these nickel-cadmium batteries is the im- 
egeer of the plates by immersion in 
ot solutions of potassium hydroxide and 
nickel nitrate. In this process, temperature 
and concentration of the bath solutions 
must be kept uniform to insure uniform 
high quality to meet Gould-National stan- 
dards, and reduce rejects. 


Simple immersion in static solutions was 
not satisfactory as stratification of the solu- 
tions presented varying temperatures and 
ne in different areas in the 
tanks. 


To overcome this difficulty, Gould-National 
employs Eco CENTRI-CHEM Pumps of 
Carpenter 20 stainless steel to continuously 
recirculate, agitate and mix the hot corro- 
sive bath solutions, without contamination 
of the media. 


The CENTRI-CHEM Pumps draw the solu- 
tion from the top of the tanks, which are 
heated by means of water jackets, and then 
pump it through a pipe manifold to the dis- 
tribution nozzles in the bottom of the tanks. 


The resulting turbulence assures uniform 
concentration and temperature of solution 
at every point in the tanks—hence all bat- 
tery plates receive uniform exposure. 
Results: fewer rejects, increased produc- 
tion, lowered costs, a uniformly better 
product. 


These non-contaminating CENTRI-CHEM 
Pumps of Carpenter 20 stainless steel 
throughout, recirculate hot caustic solu- 
tion at the rate of 10 gpm in each im- 
mersion tank. 


ALL-CHEM® Rotary Pumps 
MINILAB® Rotary Pumps 
GEARCHEM® Gear Pumps 
CENTRI-CHEM® Centrifugal Pumps 


ECO Products for Handling Corrosive and 
Hazardous Processing Fluids 


PUMPMOBILE® Portable Pumping Units 
GEAR-VAC® Valves 
CHEMICAL DISPENSING VALVES 


Ask for literature on any or all of these ECO Products 


Factory Mutual Approved 


Something to Get 
Your Teeth In 


Acco Polymers, a division of Acralite Co., 
Brooklyn, N. Y., manufacture acrylic poly- 
mers used in the molding of dentures, 
which cure at low temperatures, without 
distortion, thus assuring superior fit and 
dimensional stability. 


These American Dental Association ap- 
proved materials—as well as other ve 
mers, custom compounded to meet indi 


vidual customer specifications—require ex- 
tremely exacting processing p ure. 
Almost Pilot Plant Scale 


Consequently, Acco’s manufacture is quite 
different from that of other giant firms in 
the plastics industry. 


Production is planned on almost a pilot 
plant scale and all equipment must meet 
exacting requirements of performance and 
dependability. 


Acco Selects Eco 


Four years ago, Acco faced the selection of | 
a pump type most suitable for their re- 
quirements in handling methyl methacry- 
late and other monomers from drums to re- 
actor and to transfer intermediate liquids 
from reactor to evaporator or other process 
equipment. 


The Eco ALL-CHEM Rotary Displacement 
Pump in 316 stainless steel with Teflon im- 
pellers, bearings and seals, was selected. 


Very Little Maintenance 


Today, after four years of experience with 
this Eco Pump design, Acco is still highly 
because, according to Mr. 

ubinstein, plant manager, “It is a pump 
we can depend upon. It has never caused 
us any lost time in polymer production. It 
requires very little maintenance—only an 
occasional replacement of Teflon Bearings 
or packing.” 


ASK FOR LITERATURE 


CO ENGINEERING COMPANY - 12 New York Avenue - NEWARK 1, N.J. 
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of Rockwood FOAM protection 


FOR FIRE FIGHTING purposes Rockwood Double 
Strength FOAM is inexpensive and completely effec- 
tive. 3 parts Rockwood Foam Liquid, plus 97 parts free 
water, plus 900 parts free air give you a fast low-cost 
fire extinguishing agent for only 1% cents a gallon! 
Rockwood Double Strength FOAM puts out fires 
fasi . . . reduces your storage costs .. . reduces ship- 
ping costs too! If you’re using other types of special 
hazard fire extinguishing agents — you may not be 
using the most economical or most effective agent! 
We'll show you how to save on training cost and on 
fire fighting costs — and to fight fires better! Send 
in the coupon below. Tested and listed by Under- 
writers’ Laboratories, Inc. Distributors in all princi- 


pal cities. 
BLIS S| 


ROCKWOOD SPRINKLER COMPANY 
Portable Fire Protection Department 
527 Harlow Street, Worcester 5, Massachusetts 


Please send me complete information on Rockwood 


ROCKWOOD fire-fighting products. 
SPRINKLER COMPANY 


A Division of The Gamewell Company 
Subsidiary of E. W. Bliss Company 


Engineers Water... to Cut Fire Losses 
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RAIL AND WATER SHIPMENTS 


In order to better serve our far-flung customers in the. 
process industries, we have developed at Beaumont, 
Texas the most modern Sulphur storage, handling and 
loading facilities in the world. This terminal and ship- 
ping center is now receiving deliveries from all four 
major TGS properties in Texas: Spindletop, Moss 
Bluff, Newgulf, and Fannett- the most recent mine to 
be developed. 
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.../s now operating at Beaumont, Texas 


A 


THE 
WORLD’S ; 
NEWEST 
SULPHUR 
TERMINAL 


for Solid Sulphur 
.-. for Molten Sulphur 


A few of the design features of this terminal may This development at Beaumont is but 


be of interest: another step in the broadening delivery 
@ It receives, stores, and loads both solid and service program now being carrizd out by 
molten sulphur. TGS. Regional distribution centers, han- 


@ It can load simultaneously 1 dry cargo ship of ~— djing molten sulphur, are already in opera- 


20,000 tons capacity, 3 molten sulphur barges 
and 1 molten sulphur tanker. There’saholding tion at Cincinnati, St. Louis and Tampa. 


dock where a second cargo ship can be tied Coinciding with the full operation of our 
7 on nana basin will accommodate 12 main terminal at Beaumont will be the 
sulphur barges. 
opening early in 1961 of two coastal termi- 
@ Storage capacity totals 31,000 tons for molten 
sulphur and 1,000,000 tons for solid sulphur. nals at Carteret, New Jersey, (26,000 tons 
Loading capacity for molten sulphur ranges molten sulphur storage) and Norfolk, Vir- 


up to 3,000 tons/hour, tanker and barge 
simultaneously; for solid sulphur the loading 81214 (20,000 tons). Other terminals are 


capacity is 1,200 tons/hour into ship or barge. in the planning stage. 


75 East 45th Street, New York 17, N. Y. 

811 Rusk Avenue, Houston 2, Texas 

Si lphur Produci Units: Newgulf, Spindletop, exas 
Okotoks, Alberta, Canada. 


4&S TEXAS GULF SULPHUR COMPANY 
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from Yarnall-Waring Company, Philadelphia 18, Pa. 
BRANCH OFFICES IN 19 UNITED STATES CITIES ¢ SALES REPRESENTATIVES THROUGHOUT THE WORLD 
STEAM TRAPS STOCKED AND SOLD BY 270 LOCAL INDUSTRIAL DISTRIBUTORS 


ENTHUSIASTIC 
APPROVAL! 


INDUSTRY WELCOMES NEW SERIES 130 
IMPULSE STEAM TRAP WITH OPEN ARMS 


“Radically new and different—send 50.” 
TEXAS INDUSTRIAL 


“We want 100 immediately. They meet our confined 
space needs perfectly.” 


WISCONSIN PACKER 


“Ordering 60 as first part of new standardization pro- 
The whole works— gram.” 

Steam trap, strainer and LOUISIANA REFINERY 
blow-down valve—fit in 

the palm of your hand “We'll start with 24—more later.” 

Onto PETRO-CHEMICAL 


So it goes—industry’s welcome to the new Yarway Series 
130 combination steam trap has been a warm one. Already 
manufacturing quotas have been doubled to meet the de- 
mand. Yarway distributors everywhere are busy answering 
their customers’ requests for demonstrations. 

What will the new Series 130 do for you? Consider 
these advantages: 


COMPACT COMBINATION SAVES 
SPACE, MONEY, MAINTENANCE 
ON LIGHT LOAD APPLICATIONS 


Steam trap, strainer, blow-down valve combination sim- 
plifies trapping hook-ups—saves up to 30% in time and 


materials over ordinary hook-ups. 


NO OTHER STEAM TRAP COMBINES SUCH 
STRAINER COST-SAVING, WORK-SAVING FEATURES 

All stainless steel construction, woven stainless steel 
BLOW-DOWN Strainer screen, replaceable trap valve-seat assembly, Allen 
VALVE wrench-operated blow-down valve—make maintenance easy. 

Small size, light weight, good for all pressures 8 to 600 
psi—make installations simpler. 

Try this trap on your steam main drips, steam tracer 
lines, meter boxes or any other of thousands of light con- 
densate load applications. Call your nearby Yarway distrib- 
utor today—or write us for more details. 
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Circuit J udges of the pH court. ..recognized authorities in the field of electrometric measurement 
and control. Beckman pH meters have been rendering undisputed decisions for 25 years. ..ever since the 
first commercially available pH meter was developed by Dr. A.O. Beckman in 1935. % Pictured at the 
left, the portable Model N-2 is the “circuit judge” of field determinations and arbiter of accuracy for 
permanent plant pH installations. At the right, Model N-1 is more likely to be found on the bench in 
laboratories and plant use everywhere. % Both the N-1 and N-2 are easy to read, accurate to 0.1 pH, with 
reproducibility to 0.03 pH units. Less than 10 seconds warmup is required to provide readings over the full 
0-14 pH range; 0 to + 420 millivolts. Battery operated, they may be used with grounded systems, and are 
temperature compensated from 0 to 100°C. Both rugged models are supplied with a complete complement 
of basic electrodes and other essential equipment. % In any case of pH analysis and control it’s good judg- 
ment to get full technical details and specific application information from your Beckman laboratory appa- 


ratus dealer or field office. Or write to us for Data File 14-4-01. _Beckmam 
Scientific and Process | Instruments Division 
Beckman Instruments, Inc. 
2500 Fullerton Road, Fullerton, California 
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“Model CBJ-20 with 2°. cu. ft.ca 
pacity used in the laboratory of 
a leading plastics manufacturer 


CONICAL 


and Cut Costs 


Designed to mix and vacuum dry even the most delicate 
materials with a gentle roll-and-fold blending motion, 
the Devine Standard Conical Vacuum Dryer insures the 
safest possible drying and mixing procedure. Devine’s 
conical dryer gives you complete recovery of all proc- 
essed materials and can be so easily and quickly cleaned 
that most users find handling time is cut in half. 

The Devine Conical Vacuum Dryer is a complete, 
self-contained unit, available in 24 to 233 cu. ft. capac- 
ities and equipped with condenser, hot-water heating 
system, pipe, vacuum pump and controls. Smaller units 
like the above, need only water and power connections, 
and are shipped completely mounted. Larger installa- 
tions are assembled under the direct supervision of 
Devine engineers. 

We suggest that you explore the many advantages 
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of vacuum mixing and drying. Devine’s experienced 
engineers would like to show you just how easy it is to 
cut your production time and costs with the Devine 
Conical Vacuum Dryer. For further details about 
vacuum drying and mixing—or for answers to your 
particular processing problem—write us today. 


‘DEVINE“: 


49TH STREET&A.V.R.R. PITTSBURGH, PA. 


New York Office: 500 Fifth Ave., New York 36, N.Y. Phone: Wisconsin 7-7769 
Export Office: 50 Church St., New York, N.Y. Cable Address: “Brosites” 
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HOKE REPORTS ON FLUID CONTROL 


WE'VE TOSSED A NEW BALL INTO AN OLD GAME 


Do You Have A 
Bomb In Your Lab? 


In the process industry, sampling 
cylinders are occasionally referred 
to as bombs. In recent months, this 
misnomer has been, unhappily, 
pretty close to the truth. Some mili- 
tary surplus, low carbon steel, two- 
piece cylinders have found their way 
into industry and have been used 
beyond their rather limited capabili- 
ties. Unfortunately, several serious 
accidents have spotlighted this use 
as a very real safety problem. 


Since sampling is such a serious 
business, we have perfected, for 
maximum safety, a seamless, one- 
piece cylinder. This unabashed dec- 
laration of excellence has sound 


basis in fact — the entire cylinder is 
formed from a single piece of seam- 
less type 304 stainless steel tube. To 
quell the qualms of process men, 
sample contamination is practically 
nonexistent, and the cylinder resists 
destruction from most corrosives. 


As a further safety guarantee, all 
standard sampling cylinders are 
fabricated to meet ICC and other 
safety regulations. Standard cylin- 
ders are available at pressures to 
1800 psi (10 ml. to 1 gallon), but 
higher pressure cylinders can be had 
on special order. 


If you’d like additional information 
on Hoke cylinders, plus a detailed 
paper on the various methods of 
collecting samples from process 
lines, drop us a line. We’ll also 
include details on special cylinder 
valves, outage tubes and other 
cylinder accessories. 
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The technique of molding 
polyvinyl chloride into ball 
valve parts is old hat. Even the 
unplasticized compounds of 
type I PVC have been kicked 
around for a while (with minor 
successes). But until now, no 
one has booted the ball for 
a goal. 


Perseverance, determination, _ 
and the pursuit of economic 
reward have prompted us to 
offer a line of ball valves : 
molded of the toughest grade = 


of type I, unplasticized PVC. | 


There are no foreign agents to 
contribute to a corrosive demise, even 
in most caustic services. It even meets 
the proposed new ASTM specification 
and has a tensile strength of 8590 psi. 
Those who have had PVC piping 
problems will profit from the new 
molding process that gives these 
Hokes dimensional stability and very 
high impact strength. Sensitive 
systems, human and otherwise, are 
safe from contamination —they’re ab- 
solutely non-toxic. We’ve set 140°F. 
as the operating temperature limit, 
but occasional excursions to 160°F. 
won’t do any harm. 


All standard models are supplied with 
a concentric hole drilled thru the ball. 
They can be heat welded, or solvent 
bonded right in the line. Piping hook- 
up is even simplified by their coupling- 
like assembly. Your assistant can fit 
each half of the valve to a pipe end, 
then reassemble the valve without 
having to turn the pipe. Pressures to 
125 psi are duck soup for these valves. 


A maintenance man’s delight, they 
can be cleaned and have their seats 
changed without leaving the pipe. 
Their light weight makes them ideal 
for use on long, unsupported spans 


of pipe. 


Size-wise, we’re offering them in %, 
%, 1, 1%, 2, and 3 inch sizes, all NPT 
female connections. 


You will command the eternal admi- 
ration of your colleagues when you 
install these valves. Be the first to 
show your rightful status by ordering 
a shiny new Hoke polyvinyl chloride 
ball valve. If pride of ownership 
hasn’t motivated you at this point, 
the mere fact that you are behind the 
scientific times should move you to 
find out more. 


It isn’t necessary to tell us why you 
want the additional information. 
Just check the coupon below. We'll 
forward the facts in a plain, brown 
envelope. 


FREE! A STEADY 
FLOW OF FACTS! 


Further flow features, and inter- 
esting technical topics are care- 
fully covered in Hoke’s technical 
publication, the FLOW SHEET. 
It’s free, but worth millions! To 
get the full benefit of our engi- 
neering and editorial efforts six 
times a year, mark your “X” in 
the proper box. 


Hoke’s Performance Guarantee — Every Valve Leak-Tested! 


HOKE, INCORPORATED 


31 Piermont Road, Cresskill, N. J. 
Send me complete information on the Hoke products checked below: 


(0 PVC Ball Vaives NAME TITLE 
Sampling 
Cylinders COMPANY 
Flow Sheet 
Corrosion Slide ADDRESS 
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SERIES: THE FINEST FILTER PAPER YOU CAN PUT IN ANY FILTER PRESS IS MADE B EATON-DIKEMAN 


Nobody comes close to matching E-D’s experience in industrial filter papers. 

We're the only company in America engaged exclusively in the manufacture 

of filter paper for science and industry. We sell it custom-tailored to your proc- 

ess and your press — cut to your size, folded, punched or made into pads... 

with the right combination of characteristics, including wet strength, flow 

rate, particle retention, weight, and thickness — to help 

you achieve maximum filtering efficiency and economy. EATON-DIKEMAN COMPANY 
And when it comes to technical help and service: at all Filtertown, Mount Holly Springs, Pennsylvania 
times, the experience of E-D engineers, technicians and 

distributors is available to you... to help you in the selection of the right E-D 

paper for your specific application. Our 24-page catalog on industrial filter 

papers gives complete details. Just write for Catalog 357. 


FIRST COMPLETE HANDBOOK OF FILTRATION Price $2.50 postpaid 


Every major filter press manufacturer in America Here, compiled by E-D from industry-wide sources, is the first complete technical handbook on all 
aspects of filtration. Thorough, up-to-date survey of latest developments includes chapters on 


recommends Eaton-Dikeman filter papers. modern test methods, industrial filter presses, as well as laboratory applications. Fully illustrated, 
124 pp. Your check for $2.50 brings a copy to your desk. Mail it today! 
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achieve greater accuracy 
and flexibility process 
stream analysis... MSA 
brings tape programming 
Gas Chromatography 


A tape-programmed control unit is the 
key to improved accuracy and flexibil- 
ity in MSA’s new Gas Chromatograph. 
It’s the first of its kind to be used for 
this purpose. System consists of a 
motor-driven transparent film in con- 
junction with a photoelectric trans- 
mitter and receiver to provide any 
combination of time and sequence 
required. 

The tape is a single continuous loop 
of standard 16-mm film. It’s printed in 
1-second graduations. Setting up a pro- 
gram is simple: just mark the tape with 


MSA backs up its tabel with 
selection, quality, research, experience 
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a lead pencil at appropriate intervals. 
Repeatability is to within 1/10 of 
a second. 

Here are some other features of the 
new M-S-A® Gas Chromatograph: 
analyzer temperature is controlled to 
within .03°F; a three position function 
switch permits rapid change from bar 
graph to spectrum presentation or man- 
ual operation; and the analyzer unit 
can accommodate two columns each 
up to 50 feet in length. 

Write for new tell-all bulletin on this 
new chromatograph. 


INSTRUMENT DIVISION 


Mine Safety Appliances Company 
Pittsburgh 8, Pennsylvania 
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ARRANGEMENT 1. 


ARRANGEMENT 8 


Volumes to 3800 CFM, pressures to 18’, 
temperatures to 750°F., six sizes, three wheel 
types, five arrangements as shown above, 
adjustable to any of the eight standard air 
discharge directions. 

Result: fan equipment uniquely well suited 
to nearly every service imaginable. The un- 
complicated, heavy construction, featuring 
cast iron housings and sideplates, makes the 
Type CI the natural selection for such severe 
applications as exhausting from grinding, 


ADBITION 


the new line of CLARAGE 
Type Cl Exhausters 


woodworking, and other machines . . . con- 
veying materials ranging from fibers to grains 
. . . removing smoke and fumes. . . furnish- 
ing industrial process air . . . handling chemi- 
cal and hot gases. 

Write for new Catalog 707 containing per- 
formance tables, dimensions, and system 
data. Get acquainted with the advantages 
you'll enjoy by choosing Clarage Type CI 
Fans for your next requirements. CLARAGE 
FAN COMPANY, Kalamazoo, Michigan. 


Dependable equipment for making air your servant 


CLARAGE FAN COMPANY 


Kalamazoo, Michigan 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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Choose from 6 sizes. Same operating temperature range... same 
operating pressure range...same corrosion resistance... NEW 6- 
and 8-inch sizes meet the growing demands of the processing industries. 


Now! A complete size range of Fibercast 
Epoxy Pipe—including new 6’ and 8’ 


¢ handles a temperature range from —65° to 300° F. 
¢ withstands an operating pressure range up to 1200 psi. 
¢ pipe sizes from 7” to 8" 


Only Fibercast, with its unique 
reinforced epoxy resin construc- 
tion, can withstand sustained high 
pressures, high temperatures and 
extreme corrosive conditions more 
efficiently than any other pipe. 
Fibercast’s ability to competently 
handle 320 of 338 corrosive solu- 
tions is on record. And now Fiber- 
cast, in answer to more of the needs 
of industry, brings its proven value 
to larger size flow lines. 


Fibercast Tube and Pipe, rang- 
ing in size from 2” to 8”, is not 
subject to cold flow or permanent 


set. It is exceptionally easy to 
install, readily following ditch 
contours, saving many costly man- 
hours where other non-metallic 
pipes or coated metal pipes simply 
do not work effectively. 

The operating collapse strength 
of Fibercast is another major fac- 
tor in its wide-spread use. It has a 
proven capability of maintaining a 
collapse load of twice the rated col- 
lapse!* Moreover, Fibercast is 
much lighter than steel (less than 
Y, its weight) and is correspond- 
ingly easier to handle, during both 
installation and maintenance. 

*An additional safety factor is that 


Fibercast, with its seamless woven 
glass fiber construction, cannot burst. 


Fibercast Fittings, of course, are 
also available for the new sizes. 
They represent the world’s most 
complete stock of standard sizes 


A DIVISION OF THE 


and types. And, as always, you 
can have couplings, or even com- 
plete piping systems, designed and 
made to order for your individual 
requirements. 


Get the full story on Fibercast’s 
cost-saving advantages to industry. 
Learn how it can help you solve 
your pipe and tube problems. Mail 
the coupon today. 


FIBERCAST COMPANY = 


Box 727, Sand Springs, Okla. 


Please send me further information 
about Fibercast Tube and Pipe. .. ., 


FIBERCAST. 


COMPANY 


Sroungstown 


SHEET AND TUBE COMPANY 


CuemicaL ENGINEERING—January 23, 1961 


t 
3" 
6” 
 @ 
| 
| 
| 
Title 
Fi 
| Address 
| 
bag 


SUCCESS STORY: 

The Super-D-Hydravor and 
deliquefication of the Polyolefins 

Over the past year, more than a dozen Sharples 
C-41 and C-27 Super-D-Hydrators have been 
operating day in and day out on production lines 
where extreme high purity, dryness of solids, 
and high capacity are essential ... where crystals 
and fine compressible solids such as the polyole- 
fins are deliquefied, multiple-washed, and dried 
in pressurized systems. This outstanding record 
speaks for itself as orders come in for additional 
machines, and new programs specify “Super- 
D-Hydrators” down the line. 


Request Sharples Bulletin 1286 


ADVANCE PERFORMANCE: 
The P-4000 Super-D-Canter Leads 
New Process Development. 


For sealed operation at up to 150 psig pressure, or 
under vacuum, the Sharples exclusive vertical Super- 


D-Canter will continuously handle a wide range of 
particle sizes in slurries with solids concentration of 


from % to 50%. This truly pressurized centrifuge 
fills a need which already is being reflected in the 
new more profitable processes which are supplanting 
many more conventional approaches. It will pay you 
to know the facts of the P-4000 Super-D-Canter. 


Request Sharples Bulletin 1287 


The Super-D-Hydrator and P-4000 Super-D-Canter . . . Sharples Exclusives. 


entrifugal ana Process Engineers 
2300 PE sete STREET / PHILADELPHIA 40, PENNSYLVANIA 
NEW YORK- PITTSBURGH «CLEVELAND « DETROIT+CHICAGO- HOUSTON + SAN FRANCISCO+LOS ANGELES ST. LOUIS+ ATLANTA 
Associated Companies and Representatives throughout the World 
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DROP 


HOW EASY 


Anyone can do it! All the productive reactivity 
of lithium aluminum hydride is safely preserved 
in ether soluble packaging. Filled with exact 
pre-determined batch amounts. . . packets are 
ready to be dropped directly into the reactor. 
Nothing could be safer, more convenient, or 
easier to use and store! 


But this new packaging technique isn’t all. 
Profitable applications for lithium aluminum 
hydride have grown, too. A recent development, 
for example, has shown that by combining other 
reagents with lithium aluminum hydride, mixed 
hydride systems are achieved that are excep- 
tionally selective. In some cases reactions take 
an entirely new course. In others, stereospecific 
reduction occurs. MHI has a brochure that 
gives full details. 


if your field of interest falls somewhere between 
steroid chemistry and the development of 
highly reactive fuels, you need the full story on 
lithium aluminum hydride. MHI will gladly send 
it to you. Experienced technical service, too, is 
available without obligation. 


PIONEERS IN HYDRIDE CHEMISTRY 


Metal Hydrides Incorporated 


301 CONGRESS STREET, BEVERLY, MASS. 


Calcium Hydride + Lithium Aluminum Hydride + Potas- 
sium Borohydride * Sodium Aluminum Hydride + Sodium 
Borohydride * Sodium Hydride Oil Dispersion + Tita- 
nium Hydride + Zirconium Hydride. 
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ENGINEERS AND CONSTRUCTORS FOR 


INDUSTRY 


New $20 million Ethylene and Ethylene Oxide plant 
to go on stream for SunOlin in 1961 


FACILITIES WILL PRODUCE 225,000,000 LBS. OF ETHYLENE 
AND 55,000,000 LBS. OF ETHYLENE OXIDE PER YEAR 


The Lummus Company has been awarded the contract to 
design, engineer and construct a $20 million ethylene and 
ethylene oxide plant for SunOlin Chemical Company at 
Claymont, Delaware. 

The plant is scheduled to go on stream late in 1961, and 
will have a design capacity of 225,000,000 Ibs. of ethylene 
and 55,000,000 Ibs. of ethylene oxide per year. Existing 
facilities will be modified to permit production of 12,000,000 
cubic feet of high-purity hydrogen and up to 1,000,000 
cubic feet of carbon monoxide per day. 

The new units will be located at Claymont, Delaware, 
adjacent to the Sun Oil Company’s Marcus Hook Refinery 
which will supply the raw material for the plant. 


A substantial portion of the products produced will be 


used to supply the requirements of major chemical com- 
panies in the area. To permit efficient delivery of ethylene 
and other petrochemicals, a multiple pipe line crossing will 
be laid under the Delaware River from the site to serve cus- 
tomers in the expanding Southern New Jersey industrial area. 

The remainder of the production will be used in the manu- 
facture of products marketed through existing sales outlets 
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of Sun Oi] Company and Olin Mathieson Chemical Corpora- 


tion, the joint owners of SunOlin. 

The plant will employ Lummus’ low-temperature ethyl- 
ene separation process, which provides high separation 
efficiencies and unusual flexibility and reliability; and Shell 
Development Company's ethylene oxide process, which 
offers the advantages of unusually high yields and virtual 
elimination of waste disposal problems encountered in the 
classic Chlorohydrin Process. 

SunOlin is the fourteenth ethylene, and the fifth Shell 
Process ethylene oxide plant to be designed, engineered, 
and constructed throughout the world by Lummus. 

Lummus has over 50 years’ experience in the design and 
construction of more than 850 plants for the world-wide 
process industries. Call Lummus on your next project.. 


THE LUMMUS COMPANY, 385 Madison Avenue, New 
York 17, New York, Houston, Washington, D. C., Montreal, 
London, Paris, The Hague, Madrid; Engineering Develop- 
ment Center: Newark, N. J. 
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PULSAFEEDER 
meters liquid flow 
automatically! — 


It’s strictly hands off with automated Pulsafeeders 
working in your process. These dependable pumps give 
you automatically controlled metering of liquids. They 
do it accurately and without resort to constant level 
controls, high-head tanks, measuring tanks or stuffing 
box pumps. 

Here’s how it works. A pneumatic or electronic in- 
strument senses a change in the process condition. It 
then sends a signal to the Pulsafeeder, which interprets 


‘(| ; the signal and corrects its pumping zate automatically. 


When liquids must be metered in proportion 
to changing process conditions—and in heavy 
production service—you can depend on the 

Lapp Pulsafeeder . . . the trouble-free automatic 


metering pump! is 


Catalog 59 quickly. This new, % 3 
28-page data book is chock-full of infor- a ‘ 7 
mation on applications, specifications and p p : 
descriptions of Pulsafeeders of a multitude 
| 


ANOTE on your letterhead will bring you 


of capacities and constructions. Write to- 
day... Lapp Insulator Co., Inc., Process 
Equipment Division, 1113 Poplar Street, 
LeRoy, New York. 
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For catalyst carriers— 
Super Floss, finest par- 
ticle size flux-calcined 
Celite grade, is used where 
a non-reactive porous sil- 
ica support is needed. 
(Also available: special 
Celite supports in many 
preformed shapes for 
strength, high tempera- 
ture stability, resistance 
to abrasion and attrition.) 


For fertilizer coating—Celite 379, a 
natural milled diatomite, provides the 
uniform conditioning needed to prevent 
eaking of granular, mixed or prilled 
fertilizers—maintains good free-flow 
characteristics even after prolonged 


storage. 


Asa paint-flatting agent— 
Celite 281, air-floated 


fines of flux-calcined dia- 
tomite, provides uniform 
and efficient flatting at 
low cost. Contributes to 
control of low angular 
sheen, durability, and 
faster drying. 


In diatomites, Johns-Manville precision processing works for you 


Celite diatomite absorbs its own weight 


of liquid... yet stays ‘dry’ 


N o matter which of the many avail- 
able grades you choose, you can de- 
pend on a given volume of inert Celite* 
to retain its typical dry-powder char- 
acteristics even after absorbing its 
own weight of liquid. 

Actually, Celite can absorb a total 
of more than twice its own weight. 
That’s because a mass of the fine 
skeletal particles is approximately 


93% air space or voids. Yet, in spite 
of this very high porosity, Celite is 
essentially non-hygroscopic. 


Other unique properties—extremely 
high bulk, irregular particle shape 
and large available surface area— 
ideally suit Celite to hundreds of 
mineral filler applications. It is pro- 
duced with precision from the world’s 
purest commercially available dia- 


JOHNS-MANVILLE 
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tomite deposit. It offers a wide choice 
of grades, each carefully controlled 
for complete uniformity. 

For technical data on specific min- 
eral filler or filtration problems, talk 
to your nearby Celite engineer. Or 
write to Johns-Manville, Box 14, New 
York 16, N. Y. In Canada, Port 
Credit, Ontario. 


*Celite is Johns 
diatomaceous 


silica products 


trademark for ite 
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Wolverine TRUFIN and STEEL 
-...g0 together—naturally! 


Where corrosion is not a problem—design 
and operating engineers are finding that 
they can cash in on money-saving benefits 
by specifying Wolverine Trufin Type S/T 
(19 fins per inch) in seamless steel. 


Trufin — in steel — possesses all of the in- 
herent advantages of integral finned tube. 
For example: 


* In new installations — Trufin lets you 
design smaller exchangers without sac- 
rificing capacity. You save on shells, 
headers, baffles, supports, etc. 


* When retubing—Trufin’s extended sur- 
face makes it possible to dramatically 
increase the capacity of existing ex- 
changers. Trufin Type S/T can be sub- 
stituted directly for bare tube. 


Trufin has stamina —Trufin, because of 
its integral fins, has the ability to stand 
up under rigorous operating conditions. 
Fins are part of the tube wall and are 
unaffected by the pounding of temper- 
ature and pressure changes and vibra- 
tions. 


Trufin is produced in many types, sizes, 
and fin spacings — and in steel, copper, 
copper alloys and aluminum. 


WRITE TODAY FOR MORE INFORMATION. 


We 
iY 
err > 
A 
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Look to Wolverine for the 
complete line of finned tube 


Trufin 


Trufin 
Type I/L 


Type Type H/A 


Trufin 
Type 


Type S/T 


of heat transfer applications. Each type is available 
in a complete range of sizes and alloys. Ask your 


Wolverine salesman for information about how 
these outstanding tubes can help you. 


Only Wolverine Tube Division of Calumet & Hecla, 
Inc. can supply you with such a complete line of 
integrally finned tube — seven different types de- 
signed to bring increased efficiency to a wide variety 


WOLVERINE ALSO OFFERS SPECIAL SERVICES AND SPECIAL PRODUCTS 


q Wolverine’s Field Engineering Service 
is staffed with specialists trained in tub- 
ing selection, alloys, metallurgy, equip- 
ment design, etc. Also available for 
consultation are Wolverine’s Heat 
Transfer Specialists who are located 
throughout the major processing areas. 
The services of all these men are yours 
—without obligation. 


. AND, OF COURSE, WOLVERINE TUBE also manufactures a com- 
plete line of copper, copper alloy and aluminum prime surface condenser 
tube. Ask your Wolverine sales representative about Wolverine’s complete 
line of products and services. 


Wolverine Tube is also a prime mill 


WOLVERINE TUBE 


DIVISION OF 


Calumet Hecla, Inc. 


DEPT. 1, 17232 SOUTHFIELD RD., ALLEN PARK, MICH. 


Manufacturers of Quality-Controlied Tubing 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, 


ALABAMA. 


source for palletized U-bend condenser 
tubes— manufactures them to your 
“specs” and ships them to you in dis- 
posable box-type pallets so that you can 
feed directly from pallet to condenser. 


SALES OFFICES IN PRINCIPAL CITIES 


Ree 
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Better performance, indoors or out, with 
heavy-duty Allis-Chalmers industrial engine. 


Built for rough yard conditions. Rigid, deep- 
section steel frame takes stresses, holds parts 
in alignment. 


Excellent balance of power and weight design 
permits outstanding gradability and stability. 


Faster travel speeds match your job require- 
ments. 


Choice of standard transmission or two- 
speed POWER-SHIFT torque converter drive 
to fit your needs. 


Operator works in comfort. Cushion seat is 
adjustable for leg room. 


Allis-Chalmers FTP60 6,000-Ib 
pneumatic-tired lift truck 


10 reasons why you 
cut yard-handling costs, 
increase operator efficiency 


with pneumatics 


Tires last longer than standard tires . . . have 
much more rubber where wear is greatest. 


There is extra reserve of electrical power for 
cold-weather starting, other needs, with 12- 
volt system. 


New steel hydraulic lines eliminate chafing 
and vibration wear. 


Less downtime because of outstanding ease 
of servicing and accessibility. 


Let your dealer show you these and many other 
features of the better-than-ever Allis-Chalmers 
pneumatic lift trucks. 

Allis-Chalmers, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


ees POWER FOR A GROWING WORLD : 
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Where others failed, Garlock CHEMISEAL{ 
Mechanical Seals have provided over 
two years of trouble-free service on 
pumps handling 98% sulfuric acid. 


Applied by the Kolker Chemical Cor- 

poration of Newark, New Jersey, the 

TEFLON * seals have maintained tight, leak-proof 

operation of pumps circulating the 

MECHANICAL SEALS acid to scrubbing towers at a rate of 

20 g.p.m. at an 80 ft. head. Latest re- 

in Chemical ports show that the CHEMISEAL 

. Mechanical Seals have operated around 

Processing the clock for twenty-seven months 
without maintenance. 


Ideal for this application, Garlock 
CHEMISEAL Mechanical Seals have 
remained unaffected by conditions of 
extreme corrosion, damaging abra- 
sives, and temperatures that some- 
times reach 100° C at the seal face 
during process upsets. This perform- 
ance has helped guarantee uninter- 
rupted processing, has helped protect 
the product from contamination and 
has substantially reduced the $200 
yearly cost that Kolker previously 
spent on replacement seals for a single 


pump. 


Chosen by many leading processors like 
Kolker, Garlock CHEMISEAL Me- 
chanical Seals offer a fine combination 
of benefits. They possess a great im- 
munity to corrosion and contamina- 
tion, offer long, useful life,and are more 
economical than many other designs. 
Good for all mediums including fluids 
with suspended solids, the seals are 
pressure balanced and made with a 
Teflon Bellows to maintain tight seal 
face contact up to 100 p.s.i. at 167° F 
or 75 p.s.i. at 212° F. 


Find out, as Kolker did, what you gain 
by using Garlock CHEMISEAL Me- 
chanical Seals. They are available in 
standard sizes from 7%” to 21%” with 
a maximum length of 2”. For more 
details, call your local Garlock repre- 
sentative at the nearest of the 26 Gar- 


Garlock CHEMISEAL Mechanical Seals h ted for 27 ths without downti lock sales offices and wareho 
anical Seals have operated for 27 months wi lowntime on 
acid pumps (top) on scrubbing towers (lower left) at Kolker Chemical Corp, 
’ ’ 


Ine., Palmyra, N. Y. 


Canadian Div.: Garlock of Canada Ltd. 
Piastics Div.: United States Gasket 
Company 

Order from the Garlock 2,000 . . . two 
thousand different styles of Packings, 
Gaskets, Seals, Molded and Extruded 
Rubber, Plastic Products. 


*DuPont Trademark for TFE Fluorocarbon Resin 
{Registered Trademark 
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your key | 
to the perfect ' 


ment — tells all you need to know in terms of engineerin 
N T R U G AL charts, seals, metals, mountings! 
with these characteristics, this rel 4 


f you need centrifugal pum, 


p U M p ee erence book is for you: 
PRESSURES: to 21 psi in single sage pumps to 70 
stage types. 
e FLOWS: capacities to 70 gpm pumps, to 10° be 
multi-stage models. 
$7 « MOTORS: standard motors for 115/230 volts 60 cycles 1 phase (other elec: 
trical characteristics available). Power range from ¥ to 114 HP. 
@ ENCLOSURES: drip-proof, totally enclosed, and proof 


frames. 


4 


© SEALS: a variety of rotary seals and stuffing boxes, to fit every application. ie 

METALS: your option of cast iron, bronze, stainfess steel, Monel, Cast Iron, 
INSTALLATIONS: a wide range of feed, boost and 

pumping applications. 

All told, 50 different models are described in ful and you get a wealth oft 


data as well. Write for new catalog 130 now! 


INDUSTRIES, 
INCORPORATE! 


100 SKIFE STREET, HAMDEN, CON 
WEST COAST, OFFICE 4203 Spencer $1., Torrance, € 


% 
To 


NEWS YOU CAN USE ENGINE = ORMANCE 


TEFLON” COMPRESSOR RINGS. a for special applications 


@ TEFLON eliminates or minimizes 
compressor lubrication 


@ TEFLON is inert to most harmful 
chemicals and solvents 


Cook-engineered Teflon packing and piston rings | 
now make it possible to reduce or completely elim- 
inate compressor lubrication. Because of its ex- 
tremely low coefficient of friction—its toughness and 
resiliency—Teflon is suitable for both lubricated 
and non-lubricated ring service. 

And just as important, Teflon is completely inert 
to most chemicals and solvents—thus prevents costly 
product contamination or other damage which might 
result with ordinary ring materials. 

If your special processing applications demand 
“borderline” compressor lubrication, you'll want to 
investigate Cook’s Teflon rings. You can get them 
any size. And they are available in many special 
Teflon blends, depending on your application. Ask 
a C. Lee Cook representative to give you the details. 


*Teflon is a du Pont product of thermoplastic tetra- 
fluorethyiene resin. 


SEND FOR FREE 
6-PAGE TEFLON BOOKLET 


If you would like more complete information about 
new Teflon packings and Teflon piston rings for your 
specific applications, just write: C. Lee Cook Com- 
pany, 958 South 8th Street, Louisville 3, Kentucky. 


NEW PACKING DESIGN 
TAKES HEAT OFF TEFLON RINGS 


This unique packing design now being developed 

by Cook keeps Teflon rings cool! It is a new idea for 

application where Teflon’s qualities are needed, but COMPANY 
where normal operating conditions develop too Division of Dover Corporation 


much heat for conventional designs. Rings and Pack 
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The heater above is installed in the refinery of a 
leading Mid-Continent oil company. Extending to 
a height of 150 feet, the heater is one of the largest 
of this type ever built. 

Designed for high thermal efficiency, the heater 
is used on isobutane stripper reboiler service. Dual 
fuel burners allow the use of a wide range of fuels. 
Special wind boxes are provided to reduce burner 
noise level to a low figure. 

This heater is typical of the wide range of equip- 
ment offered for standard and special requirements, 
including the highest commercial temperatures. 
Many special systems have been constructed for un- 
usual requirements. Waste heat boilers and econo- 


mizers for reclaiming heat from high temperature 
gases have also been supplied. 


For additional information and address. of your local Struthers Wells 
representative, see Chemical Engineering Catalog, pages 1541 to 1560. 


STRUTHERS WELLS 


CORPORATION 
WARREN, PENNSYLVANIA 
Plants at Warren and Titusville, Pa. 


PROCESSING EQUIP DIVISION 


Crystallizers ... 
Exchangers . . . Mixing and Blending Units . . . 
. .. Special Carbon and Alloy Processin 
BOILER DIVISION 
BOILERS for Power and Heat 
Pressure .. . 


S truthers 


Wells 


. FORGE DIVISION 
Crankshafts . . . Pressure Vessels 
. |. Hydraulic Cylinders... Shaft- 


<<. and Back- 


CuemicaL 23, 1961 


ftruthers 
~ 
a 
— 
. . Evaporators . . . Heat 
ts... Quick Opening Doors 
essels. 
| 
| 
Package Units 
57 


TO DIFFICULT 
HEAT TRANSFER PROBLEMS 


Now you can apply the engineering, installation, operas 
tional and maintenance advantages of PLATECOIL to 
more tank and process heating and cooling problems than 
ever before. Standard units with exclusive ““MULTI- 
ZONE” pass design for faster heat-up and temperature 
recovery or serpentine pass arrangement satisfy many 
requirements. These “standard” styles, available in a 
wide variety of sizes can be factory-fabricated into banks 
to fit the application. PLATECOIL can be formed and 
rolled to specified diameters or even fabricated to form 
tank walls. 

PLATECOIL provides a “packaged” answer to many 
heat transfer problems, avoiding costly engineering and 
fabricating of pipe coils. Units are easy to install and 
maintain—with simple connections, light weight, and 
streamlined surfaces. High heat transfer capacity permits 
compact, space-saving units. 

Both “‘standard’”’ and specially built PLATECOIL are 
available in mild steel, stainless steel, Inconel, Monel, 
Ni-O-nel, Hastelloy B, C and F, Nickel and other 
weldable materials. Operating pressures up to 250 psig. 
Safety factor—5 to 1. Double embossed or one side flat. 
Complete engineering data and assistance available. 


Ask for Bulletin P61. 


ranter Manufacturing, ine. BL ATE 


LANSING 9, MICHIGAN DIVISION 
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R/M RUBBER HOSE @ 
Helps Hold Costs Down & 


in Modern Chemical Plants 


For example, at the new ultra-modern plant of 
Toms River—Cincinnati Chemical Corporation 
at Toms River, New Jersey—R/M custom- 
engineered hose saves manhours and protects 
vital processes. That’s because R/M engineering 
made certain the right hose was made and sup- 
plied for each process function. Typical are the 
lines on the huge Manhattan rubber lined kettles 
shown above. The lengths of hose at right are 
specially engineered and equipped with leak- 
proof Hydro-Lok flanges to overcome process 
pipe-line problems. Throughout the Toms River 
plant, R/M hose constructions meet specialized 
job requirements handling corrosive chemicals 
and similar process solutions. 


You can expect the same “engineering” with 
the R/M hose you specify for your plant. Easy 
handling Homoflex is ideal for wash-down opera- 
tions, or wherever you use air or water hose for 
general service. For handling chemicals and 
acids, there’s R/M Teflon Lined Hose and 
Condor Acid Hose available with rubber, neo- 
prene, Butyl or Hypalon tube as required for 
specific conditions. Condor Flexible Pipe can 
outlast iron or steel as much as 10 to 1 for 
highly abrasive or corrosive solutions. R/M 
Rubber Expansion Joints will eliminate pipe- 
line stresses, misalignment and vibration. 


Depend on your R/M representative to suggest 
the engineered R/M hose construction to help 
you hold costs down—give you “More Use per 
Dollar’ on every job. 


ENGINEERED 
RUBBER 
PRODUCTS 

«++ MORE USE & 
PER DOLLAR 


RAYBESTOS-MANHATTAN, INC. 


MANHATTAN RUBBER DIVISION, PASSAIC, NEW JERSEY 
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College Inn Food Products Corp. 
of Chicago faced a problem familiar 
to many food processors: excessive 
heat-up time for kettles and holding 
tanks, and time lost for steam trap 
maintenance. They found old-fash- 
ioned bucket traps at the root of this 
costly problem. 

Specifically, College Inn wanted to 
shorten both cooking and recovery 
time in their 150-gallon jacketed 
kettles... cut heat-up time for both 
the kettles and their 1000-gallon 
holding tanks... materially reduce 
down-time for trap repairs or re- 
placement. 


Heat-up time on storage tanks like this one has been 
reduced approximately 20%. The 1” TD-50 trap on 
this application replaced a 14/2” bucket trap. 


How to reduce cooking time and trap 
maintenance in kettles and holding tanks 


These problems were solved by in- 
stallation of Sarco Thermo-Dynamic 
Steam Traps, Type TD-50 to replace 
bucket traps. On slow cook kettles 
the %” size was installed; on fast cook 
kettles, the %4” size; 1” traps went on 
the 1000-gallon storage tanks. 
Results were evident at once: 
Heat-up and cooking time was re- 
duced on all kettles. Where each 
kettle row had previously required 
two or three hours per week of shut- 
down for bucket trap service, main- 
tenance has now dropped to practi- 
cally zero. Some traps have been in 
constant service for three years with- 
out attention. These results, though 
noteworthy, are typical. They were 
achieved because the TD-50 always 
discharges condensate as rapidly as 


For information on Sarco Thermo-Dynamic Steam Traps, Type TD-50, contact 
your Sarco Sales Representative, district office, or distributor, or write. 


With TD-50 traps installed on these kettle rows, down-time 
for trap maintenance is virtually nil — over years of service. 


it is formed; it cannot collect and 
slow down schedules. 

Piant Engineer John Maurisak 
says: “I’m happy because of freedom 
from trap maintenance problems, and 
the cooks are happy because of the 
fast recovery of the kettles.” 


Other food processing problems 
will yield to Sarco TD-50’s too. Where 
slugs of condensate and wet steam 
disturb processing, the TD-50 can be 
used to control moisture content au- 
tomatically, easily. Kettle cold-spots 
caused by a faulty trapping system 
which does not discharge condensate 
and air adequately, can be cleared up 
easily with TD-50’s. Other advan- 
tages include simplified piping, saved 
space (because TD-50’s are much 
smaller than conventional traps), 
easily maintained cleanliness of sur- 
roundings. ae 


SARCO COMPANY. INC 
- 635 MADISON AVENUE, NEW YORK 22 
PLANT BETHLEHEM. PA 


STEAM TRAPS TEMPERATURE CONTE 
“STRAINERS HEATING SPECIALTIES 
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-Motor Starting 
is Necessary. 


No matter what your reason for reduced voltage 
motor starting may be, Allen-Bradley has the right — 
starter. Not only can the power company’s 

. requirements be satisfied exactly, but the A-B 
starter will at the same time provide the best possible 
‘starting conditions for the motor and the driven 
load. At least one of the starters described below | 
will completely satisfy your operating requirements. 
For more detailed information, send for’ |. 
Publication 6088. 


MANUAL 
STEPLESS 
RESISTANCE 
starter has graph- 
ite compression 
disc resistors for 
velvet smooth 
starting of squirrel 
cage motors. 
Starting of the mo- 
tor is under the 
complete control 
of the operator. 


BULLETIN 740 


AUTOMATIC 


AUTOMATIC 
MULTIPOINT 
RESISTANCE 
starter for use on 
network systems. 
Resistors inserted 
at starting are cut 
out in definiie 
steps. Time inter- 
vals adjustable to 
provide velvet 
smooth starting. 


BULLETIN 744 


STEPLESS 
RESISTANCE 
starter is not 
equalled for velvet 
smooth motor ac- 
celeration. It will 
satisfy any power 
company require- 
ment. Eliminates 
lamp flicker on net- 
works used for 
power and lighting. 


AUTOMATIC 
RESISTANCE 
starter has graph- 
ite resistors auto- 
matically inserted 
in series with the 
squirrel cage mo- 
tor at starting. 
Resistors can eas- 
ily be adjusted to 
motor and load 
conditions, giving 
velvet smooth 
acceleration. 


AUTOMATIC 
PART WINDING 
starter for use with 
squirrel cage mo- 
tors having two 
separate parallel 
windings. Madein 
two-step type, and 
three-step type 
with resistance 
connected in the 
line on the first step. 


ALLEN-BRADLEY> 


Member of NEMA 
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MANUAL AUTO- 
TRANSFORMER 
starter for use 
where load condi- 
tions or power 
company rules re- 
quire reduced volt- 
age starting. The 
air break starter 
shown has double 
break, silver alloy 
contacts. 


BULLETIN 736 


QUALITY 
MOTOR 


CONTROL 


4 


Where Reduced Voltage 
. 
BULLETIN 640 a BULLETIN 646 
| 
BULLETIN 742 
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3. This is a satin weave .. 


1. TRUE. You can always identify a 
plain weave by its simple “one up and 
one down” construction. It permits 
maximum yarn interlacings per square 
inch and, in a tight weave, affords high 
impermeability and covering qualities. 
Used in cottons and synthetics. 


Weave is a very important consideration in the selec- 
tion of a filter fabric, but many other factors help 
determine a fabric’s performance—fiber, count and 
finish, for example. That’s why you need the assistance 
of a specialist—like the specialists who distribute 


WELLINGTON SEARS 


FIRST In Fabrics For industry 


2. FALSE. This is a satin weave. With 
fewer interlacings, spaced widely and 
regularly, a satin weave has increased 
porosity, smooth surface and high cover 
factor. It is valuable in gaseous filtra- 
tion, such as dust collection. In cotton, 
commonly known as sateen. 


Dept. L-1 


TRUE 
O 


O 


3. FALSE. This is a twill weave—dis- 
tinguishable by the sharp diagonal line. 
In equivalent constructions, twills have 
fewer interlacings than plain weaves— 
and greater porosity. Filter twills woven 
of both cotton and synthetic fibers are 
widely used. 


Wellington Sears filter fabrics. They’re experts in the 
field—and always ready to lend a hand in helping 
solve your problems. For their names, and a free copy 
of our illustrated booklet, “Filter Fabric Facts,” write 


Po 
< 


® 


exe 


Wellington Sears Company, 111 West 40th St., N.Y. 18, N.Y.* Akron Atlanta Boston Chicago Dallas Detroit» Los Angeles» Philadelphia» San Francisco 
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_ Foster Wheeler plants...in these countries: 
Argentina « Mexico e Germany e Holland 
England « United States 


Foster Wheeler exported its first complete phthalic All are tailored to particular commercial and 
anhydride plant in 1947. technical requirements for: 


e first cost e product purity 

For 19 years FW has designed and fabricated e feed stock © operating cost 
major equipment for phthalic anhydride plants. o yield e plant availability 
Common to all Foster Wheeler plants is simplicity For information, write to Foster Wheeler Corpo- 
. of start-up and operation. ration, 666 Fifth Avenue, New York 19, N.Y. 


Heat Engineered products, plants and processes . . . for the world’s industrial progress 


FOSTER W WHEELER 


NEW YORK LONDON PARIS ST. CATHARINES, ONT. 
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FOR CONTROLLED HEATING 


of tars, asphalts, heavy oils, 


greases, paints, varnishes, 
pitches, resins, plastics, 
shortening, gelatinous 
materials 


Now! . . the Glas-Col Complete 
Drum Heater is designed for lifting or lower- 
ing by pulleys and counter-balancing weights. 
One man can easily handle it with one 
hand! To use, simply place drum on the 
heater base. Then lower cylindrical part of 
heater down over the drum. Hook up the 
two leads. The drum is completely en- 
closed by the cover, cylindrical and base 
unit. 

Heating elements, embedded in 
rugged fabric, are close together. This 
insures uniform input..no local overheat- 
ing. Accurately controlled temperatures to 
550° F can be obtained in base and cylin- 
drical part of the heater by means of sepa- 
rate thermostats. Rugged casters make 
loaded unit easy to move. The Glas-Col 
Drum Heater weighs only 95 pounds . . if 
desired, two men can easily handle it with- 
out pulleys and counterweights. 


Base part of heater (1800 w, 
230 v), $200.00 . . cylindrical part 
(6000 w, 230 v), $340.00 f.0.b., 
Terre Haute, Indiana. (When or- 
dering, please specify outer diam- 
eter of drum chimes. Base or 
cylindrical unit can be ordered 


separately.) 


Glas-Col Apparatus Company 


Dept. CR, 711 Hulman Street 
Terre Haute, Indiana 
Ask for 4-page descriptive Bulletin DH-100 


Tg Counter-balancing 


Weights 
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How would you conduct these 
difficult oxidation reactions? 


PARTIAL OXIDATION: 


Aromatic alcohol to aromatic 


CH, OH 


Organic sulfide to organic sulfoxide 


O 


SELECTIVE OXIDATION: 


Starch or cellulose --alcohol groups only-- 


to carboxyl groups 


Allied Chemical Nitrogen Tetroxide, an abundant source 
of oxygen, may be the answer to your oxidation problems ; 
it carries approximately 70% oxygen. Under mild condi- 
tions, half of this oxygen can be utilized; under more 
vigorous conditions, the total amount is available. 
Nitrogen Tetroxide is a truly low cost oxidizer for 
reactions typical of those indicated above. It can be used 
in solutions at very low temperatures, such as NO in N,O,; 
in concentrated liquid form from —11° to 21° C.; in acids 
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such as sulfuric and nitric; and as a gas in the form of NO2 
at elevated temperatures. 

With a minimum of N2O, content of 99.5% and less 
than 0.1% moisture, Allied Chemical Nitrogen Tetroxide 
is supplied in tank cars, one-ton, 150- and 125-lb. cylinders. 

For application in your operation, write Allied Chemical. 

For specifications and local offices, see our insert in 
Chemical Materials Catalog, page 272A and in Chemical 
Week Buyers Guide, page 27. 


NITROGEN DIVISION 
may Dept. NT15-5-4, 40 Rector St.. New York 6, N. Y. 
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NEW SLANTS ON HEAT PROCESSING FROM SELAS 


ys and now there are ten! 


Plant designed and constructed 
by Stone & Webster 
Engineering Corporation. 


Since 1957, when seven Selas Gradiation® heaters went on-stream, Phillips Chem- 
ical Company’s, Sweeney, Texas plant has had to increase production capacity 
twice, to meet the continuing booming demand for high-quality ethylene. On both 
occasions, this leading producer of petrochemicals has turned to Selas to help 
meet additional requirements. 


Selas Gradiation tubular heaters deliver: 

@ Preciseness of Heating . . . complete combustion within Duradiant® burner 
cup permits placing burners close to tubes . . . achieving fast heat-up, instan- 
taneous response to controller demand. 

Heat Uniformity . . . even-distribution of heat, along and around tubes, 
increases tube life by eliminating hot spots, minimizing coke formation. 
Versatility . . . Duradiant burners, readily adjustable to desired heat pattern, 
provide Zone Control] which enables meeting any time-temperature curve in 
pyrolysis or catalytic reactions. 

e High conversion and selectivity plus ability to process butane and propane 
feed stocks, interchangeably. 


© On-stream periods, without shutdown, well in excess of 30 days. 


May we arrange for a Selas field engineer to discuss your heat processing needs 
with you? For this service—without cost or obligation to you—or for a copy of 
Bulletin 1043 “Gradiation Heating for Petroleum and Chemical Processing,” 
write to Fluid Processing Division. 
HEAT AND FLUID PROCESSING ENGINEERS SELAS CORPORATION OF AMERICA 
81 Dreshertown Road, Dresher, Pa. 
DEVELOPMENT 
EUROPEAN SUBSIDIARY: Selas Corporation of America, European Div., S.A., Pregny, 
Geneva, Switzerland. INTERNATIONAL AFFILIATES — Benelux, Canada, England, 
France, Germany, Italy, Japan, Pertugal, Spain. 


GRADIATION and DuRADIANT are registered trademarks of Selas Corporation of America. 
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4 W-K- M Pressure Sealing Gate Jaen serve as emergency shut-off for 
regulator handling hot P.B.C. at 440 psi, in natural gasoline plant. 


Emergency shut-off is a cinch with 
W-K-M’s Pressure Sealing Gate Valve 


A unique W-K-M seat design makes line pressure do most of the work — sealing 
the seats to positive shut-off, upstream and down. But easy operation is only part of 
the story. 

W-K-M’s new Pressure Sealing Gate Valve is ruggedly dependable. It automati- 
cally compensates for seat wear, automatically relieves excessive body pressure. And 
on-the-line overhaul is a simple matter. 

Wherever you need a smooth-operating valve for pressures to 720 psi and 
temperatures to 250° F., specify W-K-M’s new Pressure Sealing Gate Valve. Sizes 2” 
through 30” — at leading distributors. 


Floating Seats Make Sealing Easy 


Seats are specially formulated elas- WRITE FOR CATALOG 1200 
tomer molded to a hardened steel 
insert. When the gate closes, line 
pressure forces the gate against the 
downstream seat making a tight seal. 
The upstream seat floats against the 
gate to maintain an upstream seal. 


pivision of inoustries 
INCORPORATED 

P.O BOX 2117, HOUSTON, TEXAS 1 


— 
Whensso- valve... 
6009 


The new Series G CHEMPUMP practically eliminates the 
only two service points in a pump long known for its low 
maintenance burden . . . and you’ll be pleasantly surprised 
at its lower price. 

Two new features all but do away with bearing main- 
tenance. A new automatic thrust balance design eliminates 
axial wear on the bearings by equalizing hydraulic pres- 
sures across the rotor and impeller. New front and rear 
carbon graphite bearings are three times as large, more 
than tripling radial bearing surface and therefore bearing 
life. 
Motor life is greatly extended because the CHEMPUMP 
stator cavity is filled with a dielectric oil that increases 
heat dissipation from the windings. A specially designed 
relief valve protects the stator cavity against oil pressure 
buildup. 

And you don’t have to worry about “new product 
bugs”: The new CHEmMpPpuMP features have been field- 
proved in more than 100 field installations for over a year. 

Series G incorporates many other field-proved design 
features that have accrued from more than 10 years of 
experience and leadership by CHEMPUMP—the original 
canned pump manufacturer. 

For a full description of the new Series G CHEMPUMP, 
write for Bulletin 2050. Coempump Division, Fostoria 
CorPoRATION, Buck and County Line Roads, Huntingdon 
Valley, Pa. 


New Oil-Filled 


1 New Automatic 
Thrust Balance 
eliminates 

axial bearing 
wear 


| Stator Cavity 


3 increases 


NEW LEAKPROOF CHEMPUMP°® 
longer life... lower price 


CHEMPUMP 
First in the field . . . process proved 


life of 
motor windings 


3 New Bearings, 
three times as 
large, reduce 
radial bearing 
wear 
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Top news stories and what they mean to CPI technical decision-makers 


Chementator 


Engineers can collect for pay 
lost by picket line violence 


In what is believed to be a precedent-setting case, 
a Tacoma, Wash., jury has awarded two Ameri- 
can Smelting & Refining Co. employees $3,500 
each from a union that barred the men from their 
jobs by militant picketing during a recent strike. 

E. R. Faure, a chemist, and E. P. Titus, chief 
assayer, won the damages from Tacoma Smelter 
Local. 25 and the International Union of Mine, 
Mill & Smelter Workers. Judge Robert Cole ruled 
that the men are entitled to wages lost during the 
period of the strike. The case is of unusual sig- 
nificance because if the judgment is upheld, it 
will pave the way for all professional employees 
to collect damages for work lost during a strike. 

Faure and Titus had been issued plant passes 

and told by management to report for work while 
the strike was on. They were able to cross the 
picket line the first day, but the next morning 
they were met by 50 belligerent pickets, and 
police finally advised them to return home. They 
remained away for the duration of the strike. 

The union has filed a motion for a new trial. 
If this fails, it will probably appeal to the state 
supreme court. 


Tetrahydrophthalic anhydride to 
shove out big brother phthalic? 


Hard hit by the current shortage of phthalic 
anhydride (due mainly to steel production cut- 
backs), the plasticizer, alkyd- and polyester-resin 
industries are taking a good look at Petro-Tex 
Chemical Corp.’s plans for large-scale production 
of tetrahydrophthalic anhydride (THPA). Rea- 
son: it can be substituted for phthalic anhydride 
in resins, yielding better initial and retained 
color, better adhesion. THPA’s main drawback 
now is high cost (39-42¢/lb. THPA vs. 21¢/lb. 
phthalic). 

To slash price down to a level competitive 
with other commonly used dibasic acids, Petro- 
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Tex plans a “multimillion-lb./yr.”” THPA plant in 
Houston. Due on stream in late ’61, plant will 
use the conventional condensation reaction of 
butadiene with maleic anhydride. These materials 
should be relatively cheap for Petro-Tex, since 
it will be the only U. S. company to produce both, 
when its 30-million-lb./yr. maleic plant comes 
on stream in Houston later this year. 

Right now, the total THPA market is about 
2 million lb./yr. The only commercial producer is 
Allied Chemical, although Stauffer Chemical has 
development quantities (as byproduct chemical 
from the company’s Perry plant, near Cleveland). 
Allied has no immediate plans to step up produc- 
tion, although expansion is possible eventually 
if a definite upsurge in market demand develops. 

Petro-Tex began THPA research about six 
months ago, put a pilot plant on stream in Hous- 
ton last November. 


Two-effect generator on gas cooler 
saves 35 to 50% of operating cost 


By applying a two-effect generator principle to 
a lithium bromide and water absorption cycle, a 
new gas absorption cooler is said to produce 
cooling from a gas flame at an operating saving 
of 35 to 50% over existing conventional units. 

First production unit, slated for use in Texas 
by the El Paso Natural Gas Co., has a refrigera- 
tion capacity of 150 tons, is capable of cooling 
40 million cu. ft./day of sour well-head natural 
gas from 90 to 60 F. Developed by Statham In- 
struments, Inc., Los Angeles, new unit can also 
serve as an air conditioner for large structures 
and even for homes. . 

Statham claims the following advantages for 
the cooler: lower fuel requirement, simple con- 
struction, low maintenance and quiet operation. 

In operation, lithium bromide-water solu- 
tion, heated by a gas flame, boils in a first-effect 
generator, giving off water vapor. Concentrated 
lithium bromide then passes at lower pressure 
through a coil that serves as a second-effect 
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“Explosion-proof EX signs! 


Where do you expect me to get them ?’’ 


Look in your Crouse-Hinds catalog, of course. There’s nearly every- 
thing you could want for hazardous areas listed there. Nine different types 
of explosion-proof telephones... horns, bells, clocks, pilot lights, instrument 
enclosures, gauge lights. Even X-Ray film illuminators. And, of course, 
modern designs in all the familiar explosion-proof motor controls, switches, 

plugs, receptacles, panel boards and lighting fixtures. UL-listed for 
every Class and Group in Article 500, National Electrical Code. 


So, whether you're looking for conventional or out-of- 
the-ordinary explosion-proof electrical devices, contact 
Crouse-Hinds. If you design, buy or work with hazardous- 
area equipment, a Crouse-Hinds catalog should be on your 
desk. Ask your Crouse-Hinds Representative. 


As you can see, they found the explosion-proof 


exit sign. It’s Crouse-Hinds No. EVA139. (Crous / 
SYRACUSE 
Cincinnati Cleveland Dallas 


NEW YORK 


OFFICES: Atlonta Baton Rouge Birmingham Boston Buffalo Charlotte Corpus Christi Denver Detroit Houston 
Angeles Milwavkee New Orleans New York Omoha Philadelphia Portland, Ore, St. Lovis St. Paul ow 


3 RESIDENT REPRESENTATIVES: Albany Baltimore Reading, Pa. Richmond, Va. 
Crovse-Hinds of Canada, Lid., Toronto, Ont. Crovse-Hinds-Domex, S. A. de C. V. Mexico City, D. F. Peterco, Sao Paulo, Brazil 
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generator. Coil is heated by condensing vapor 
from the first effect; because of reduced pres- 
sure, the lithium bromide solution boils and more 
water is released as vapor. The heat thus re- 
covered in the second effect is said to be the 
basis for the high efficiency and low fuel cost 
of the cycle. 

Vapor from the second-effect generator 
passes through a water-cooled condenser, com- 
bines with condensate from the first effect, and 
is sprayed over a third coil where it evaporates, 
cooling whatever product is being handled. The 
vapor resulting from this evaporation is then 
absorbed into the concentrated lithium bromide 
from the second effect, and the now dilute solu- 
tion is pumped to the first effect to repeat the 
cycle. 


Du Pont and IBM are studying dy- 
namic computer control of a fixed- 
bed reactor producing acrylonitrile. 
Slated for operation this fall at Du 
Pont’s Gibbstown, N. J., laboratory, 
computer will be directly tied to pilot- 
sized process, without any interme- 
diate controllers. Initial hardware will 
be an IBM 704, but the final computer 
is to be developed. 


Beryllium continues bullish; 
more new plants on the way 


Despite some skepticism among members of the 
Materials Advisory Board about the future im- 
portance of beryllium (because of its brittleness 
and toxicity), the beryllium boom continues 
unabated: 

«Mineral Concentrates & Chemical Co. 
(Denver) reports that within a month it will be 
producing the first beryllium oxide from domestic 
ores. Firm says it has perfected a chemical ex- 
traction process to produce BeO from low-grade 
beryl ore mined in Park County, Wyo. 

MC&C’s mill at Loveland, Colo., and calcin- 
ing plant at Berthoud, Colo., are designed to 
turn out 200 lb./day BeO, but can be expanded 
if demand warrants. Company had originally 
planned to use an electric calcining furnace at 
Berthoud, but had to switch to a natural-gas- 
fired furnace after the electric heating elements 
failed at high temperature. 
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¢ Anaconda has taken options on more than 
2,000 acres of beryllium ore land near Ely, Nev. 
If the deposits prove promising, it could lead to 
a $10-million integrated mining, concentrating 
and metal-producing complex. 

¢ Bureau of Mines (Salt Lake City) says that 
it has developed a flotation process for concen- 
trating beryllium ore found in the Mt. Ely area. 
Process is said to concentrate the 1% BeO in the 
ore to 20-22% with about 80% recoveries. 

¢ Beryllium Resources, which has the Van 
Dornick bery] flotation process (Chementator, Oct. 
31, p. 41), says its process might be used at 
African mines to improve both quantity and 
quality of beryl produced (most beryl is now 
hand sorted). BR’s president Bruce Odlum re- 
ports that negotiations involving the Van Dor- 
nick process are now in progress in several 
countries. 

¢ Vitro Corp., one of the early birds at Utah’s 
Topaz Mt. beryllium deposits, says it will have 
a pilot plant in operation by early spring at 
Salt Lake City to extract Be values from Topaz 
ore. 

¢ And Dow Chemical is joining Du Pont and 
Food Machinery among the chemical companies 
in the beryllium race. Dow has prospectors scout- 
ing for deposits in both the U. S. and Canada. 


Rising liquid-hydrogen demand 
generates new contract, new plant 


National Aeronautics and Space Administration 
is strengthening its already strong liquid-hydro- 
gen ties with Linde Co., private industry’s sole 
tonnage producer of the liquefied gas. 

To help meet NASA’s burgeoning needs for 
liquid hydrogen, Linde will build a second, much 
bigger, plant on the West Coast to supplement 
the 6-ton/day Torrance, Calif., unit that the 
firm put on stream last summer (Chem. Eng., 
Oct. 17, 1960, pp. 164-167). And, during plant 
construction, Linde will serve the government 
as a liquid-hydrogen shipper, transporting 150,- 
000-500,000 lb./month from the Air Force’s 
“Papa Bear” plant, West Palm Beach, Fla., to 
NASA locations in the West. 

Linde’s new plant, stemming from a $31- 
million NASA contract, will be at Fontana, Calif. 
Capacity will be 30 tons/day, with 21 tons/day 
currently slated to go to NASA. Excess capacity 


(Continued on page 74) 
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The P-K HEAT EXCHANGER Manual is a new 108-page 
work book that makes selection of a heat exchanger 
far easier than ever before. It enables you and your 
engineering staff to save time, effort and duplica- 
tion of work in developing a design that will meet 
all your performance conditions. 
This new work book standardizes terminology. 
It illustrates and describes components commonly 
NEW P-K HEAT EXCHANGER used in processing. It groups interchangeable front 
heads, shell sections and rear heads. In much the 
MANUAL SIMPLIFIES same way, it groups standard gasket joints, tube 


SELECTING COMPONENTS FOR pass partitions and shell baffles, thus greatly sim- 
INSTALLATIONS 
LIKE THIS 


Air Reduction chooses P-K Heat 
Exchangers—ten in all—to help 
make vinyl acetate monomer 


at the Calvert City instal- 

lation of their growing 


as Which type front head for your heat exchanger? You can ‘“‘pinpoint'’ its design 
more quickly by reference to the head coding index in the new P-K HEAT EXCHANGER Manual. 
In the Air Reduction installation four P-K exchangers of the type at the immediate 


fight cool crude product gas in the tube side by means of water flow through the — P18 

shell side. Tube temperature is 300°F; shell temperature 150°F; capacity, sections 

581,000 B.T.U. per hour. 


(2) Shell sections, such as the one at right center, can be surveyed 
and specified more eosily by reference to the standard shell section 
designs grouped and coded in the P-K HEAT EXCHANGER Manual. 

There are four units like that at the Air Reduction installation, a 
straight tube, fixed tube sheet type exchanger with integral 
expansion joint. To make inspection easy, channels with 
removable cover plates have been incorporated. Shell 
side temperature is 300°F; tube side temperature, 450°F; 
capacity is 580,000 B.T.U. per hour. 


g Selection of rear head is simplified also 
when you use the P-K HEAT EXCHANGER Manual. 
Twenty-eight rear head designs are grouped 
and coded here, enabling comparison of 
the most popular designs at a glance. 
Photo at far right shows standard rear 
head on one of the installations’ 
two refrigerated type gas 
cooler and liquid-to-gas 
heat exchangers. 
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plifying ‘he underlying details of design. 

In other sections of the p-K HEAT EXCHANGER Manual 
you find an outline of the economic and performance 
advantages of principal designs, a review of the 
fundamentals of heat transfer, and a number of 
basic tables and formulas, along with a comprehen- 
sive design check list and other features. 

As significant developments occur, the P-K HEAT 
EXCHANGER Manual will be supplemented and the 
new material sent to registered holders. 

Available copies of this useful new manual are 
limited in number, and therefore are reserved pri- 


“- 
* 
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marily for those in the process industries who can 
best apply the information. If you design or specify 
heat exchangers, you are invited to write to us on 
your company letterhead, outlining briefly the areas 
of your interest. A few copies are available to stu- 
dents and non-technical personnel at a nominal 
charge. The Patterson-Kelley Co., Inc., 990 Burson 
Street, East Stroudsburg, Pa. 


Patterson Kelley 


Heat Exchanger Division 
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may find a modest outlet in private industry but 
is mainly intended to satisfy increased govern- 
ment needs during the lifetime of the contract. 
Construction is set to start this summer, to be 
completed by June 1, ’62. 

Company says the facility will use basically 
the same cycle as its Torrance plant. One differ- 
ence is in feedstocks—Torrance treats a hydro- 
gen-methane stream from nearby olefins opera- 
tions, whereas the raw material at Fontana will 
be coke-oven gas. 

Among NASA projects pointing to high 
liquid-hydrogen demand are the Saturn and 
Centaur rocket programs and Project Rover, 
which concerns development of a fully integrated 
nuclear rocket using liquid hydrogen as the pro- 
pulsion fluid. NASA says Project Rover testing 
will probably start in ’63. 


First concrete result of the National 
Conference on Water Pollution (see 
p. 78) is a request for $50 million in 
federal aid for construction of sewage 
plants, in the budget that President 
Eisenhower has sent to Congress. This 
is an increase of $30 million over last 
year’s request. 


Aluminum and water named 
probable culprits in reactor disaster 


The explosion in the atomic reactor at the Na- 
tional Reactor Testing Station, Idaho Falls, Ida., 
was probably caused by a reaction of overheated 
aluminum in the fuel elements with the water 
moderator-coolant. This would generate hydro- 
gen, which could cause a blast of the type that 
killed three operators, informed sources say of 
the Jan. 3 accident. 

The Atomic Energy Commission is withhold- 
ing comment until a full investigation has been 
made. But indications are that the reactor was 
not on line when the explosion occurred. The 
three men killed were inside the containment 
shell; no one was in the control room. 

Reactor, called Stationary Low Power Re- 
actor No. 1 (formerly Argonne Low Power 
Reactor), had a previous history of creep and 
growth trouble in the aluminum-clad fuel ele- 
ments. Too, excessive corrosion of the boron 
poison strips, welded to the elements, has raised 
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the possibility that reactivity in the core may 
have risen to a point beyond the control rods’ 
ability to contain the reaction. 

Some observers postulate that the reactor, 
during some maintenance procedure, may have 
suddenly gone critical. The excessive heat 
generated then caused the aluminum-water reac- 
tion (which can be explosively violent), releasing 
the hydrogen that could have caused the fatal 
blast. 


Rayon vs. nylon: stronger Tyrex 
opposes nylon’s tire gains 


Counterattacking in the face of gains rolled up 
by nylon tire cord, Cleveland’s Industrial Rayon 
Corp. has entered the fray with a Tyrex that is 
10% stronger than present cord. (Firm is one 
of five viscose tire-cord makers who market their 
product under the Tyrex name.) American Enka, 
New York, came out with a similar high-strength 
cord last year. 

Particularly well suited for heavy-duty 
tires, the new cord has an increased resistance 
to impact failure and fatigue, will be made in 
all deniers for use in passenger as well as truck 
and bus tires. IRC’s biggest sales point: cord 
will be offered at regular prices. Tyrex makers 
have successfully held on to the original equip- 
ment market, will see their cord on all ’61 cars, 
expect to retain this position in 62. 

Since viscose prices are probably much closer 
to the irreducible minimum than nylon (Chem. 
Eng., Jan. 9, p. 86), Tyrex’s ultimate fate may 
depend on product improvement. Hence IRC’s 
statement that “there is sound basis for the ex- 
pectation that even more improved Tyrex cord 
products will be developed in the near future,” 
may indicate that the present development is just 
a preliminary skirmish in a battle yet to come. 


New tricks for old chemical; 
Air Force adopts fuel de-icer 


A well-known chemical—Union Carbide’s Cello- 
solve—has taken on new importance as the prin- 
cipal ingredient in a new jet-fuel anti-icing com- 
pound adopted by the Strategic Air Command. 
As an indication of the importance of this develop- 
ment, unofficial Air Force opinion is that the 
flameout that led to the U-2 “incident” would 
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THANK YOU, 
COMPETITION! 


Thank you control valve manufacturers. We see by 
your ads in the trade press and your exhibits at 
shows, that you are now offering split-body valves 
with cylinder actuators. 


As most of you know, we have been manufacturing 
and marketing our Series LB split-body, cylinder- 
actuated valve for ten years. When we first started 
making the Series LB control valve—a radical de- 
parture from the then conventional double-seated 
valve with spring and diaphragm actuator—we did 
it because we sincerely believed it was the best way 


to control process fluids. 


Those of us who pioneered the split-body, cylinder- 
actuated valve invested considerable time, money 
and effort in extolling its many features. As the years 
went by and user acceptance increased, we be- 
came stronger in our belief. However, there were 
many times during those years when we would have 
welcomed confirmation from you in the form of com- 
petitive products. Now, your announced entry into 
this field is, to us, a gratifying endorsement of the 
concept we have spent so much of our energies in 
developing. The added impetus that your collective 
advertising and sales efforts will give to publicize 
the benefits of the split-body, cylinder-actuated 
valve will contribute materially to its universal 


acceptance. 


Although we know we have a good product backed 
by a decade of design and manufacturing experi- 
ence, we do not intend to rest on our laurels. We will 
continue to offer industry the very best control valve 
we can make. And you will strive to outdo us. Your 
customers—and ours—and our industry—can only 
benefit from this healthy competition. Again, we 
thank you for following this lead in control valve 


technology. 


CONOFLOW 


| CONOFLOW CORPORATION 
FOREMOST IN FINAL CONTROL ELEMENTS 
2100 ARCH STREET, PHILADELPHIA 3, PA. 
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never have occurred if the plane had possessed 
the new de-icer, reports Aviation Week, a McGraw- 
Hill publication. ; 

And although the de-icer has been flight- 
tested mainly on the B-52 and KC-135, indica- 
tions are that it will be effective in the Convair 
B-58 and F-106, as well as the high-flying B-70 
now in the works. 

Designated PFA 55MB, the de-icer was de- 
veloped for the Air Force by Phillips Petroleum. 
The fuel additive consists of 90% methyl Cello- 
solve (ethylene glycol monoethyl ether) and 
10% glycerine. The glycerine is added to make 
the material compatible with the buna-N lining 
of fuel tanks. 

Icing problem in jet aircraft occurs when 
water, dissolved in the fuel, separates at low tem- 
peratures, and the resulting ice clogs the fuel 
lines. The de-icer, dissolved in the fuel, separates 
with the water, lowering the freezing point al- 
most to the freezing point of the fuel itself. The 
new fuel additive will also probably help elim- 
inate weight-consuming fuel-line heaters de- 
veloped to combat icing. 


Contract for the 80-million-lb./ yr. 
acetylene plant for Monochem (joint 
venture of U. S. Rubber and Borden 
Chemical) has gone to Chemical Con- 
struction Corp. The plant near Baton 
Rouge, La., will use the BASF partial 
oxidation process. Partial oxidation 
was also picked by Diamond Alkali 
for its new acetylene plant at Deer 
Park, Tex. Its choice: the Monteca- 
tini process. 


First private helium plant ready; 
will be outside government program 


What may be the first of several privately owned 
helium plants has been announced by Kerr-Mc- 
Gee Oil Industries. To be built in Apache County, 
Ariz., plant will be able to extract 73 million 
cu. ft./yr. of 99.995% helium. : 

Plant will cater to commercial customers on 
the West Coast; there are no known plans to sell 
to the government. The Dept. of the Interior has 
been trying to encourage private companies to 
build extraction plants to produce crude helium, 
then sell it to the government for final purifica- 
tion (Chem. Eng., Oct. 31, p. 48). But Kerr-Mc- 
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Gee feels there are enough commercial outlets to 
justify a strictly private program. 

Main industrial uses for helium: welding, 
degassing molten metals, leak detection in equip- 
ment. Total commercial demand is estimated at 
only 40 million cu. ft./yr., so any further private 
ventures may be made in cooperation with the 
government, which uses many times that amount. 

Engineering and design of the new Pinta 
Field plant will be handled by Air Products, 
which supplied the low-temperature equipment 
for the government’s Keyes, Okla., plant (Chem. 
Eng., July 25, 1960, pp. 96-99). Plant will process 
a nitrogen-helium gas containing 8% He. This 
is an unusually rich concentration of helium; the 
Keyes plant has 2% He in its feed and this has 
been considered rich, 


Million-dollar question: what 
feed for new ethylene complex? 


Now that Monsanto has confirmed trade reports 
about its activity at Alvin, Tex., industry men 
are wondering how the raw material and process 
picture will shape up for the chemical complex. 

These are the facts Monsanto has revealed 
to date: plant, to be located on Chocolate Bayou, 
will make 500 million lb./yr. ethylene, 42 million 
gal./yr. benzene, 50 million lb./yr. naphthalene, 
50 million lb./yr. phenol, plus propylene, cumene, 
acetone, ethylbenzene and “other hydrocarbons.” 
Plant will come on stream in ’62; estimated cost 
is put at $80-100 million. 

New plant will require 7-10 million bbl./yr. 
of hydrocarbon feedstocks, will be linked by three 
pipelines with Monsanto’s Texas City installation, 
25 mi. away. Presumably, some of the raw ma- 
terials could come via pipeline from the Texas 
City oil refineries. 

Monsanto is now said to be shopping around 
for naphtha feedstocks for the ethylene unit. 
With the depressed gasoline market, it should 
be able to get a favorable price. Some of the 
benzene requirements can probably be met by 
using the Udex process to extract aromatics from 
the cracked ethylene stream. But the firm may 
have to go to hydrodealkylation to make addi- 
tional benezene, as it probably will do to furnish 
the required naphthalene. 

The plant is located near a big salt dome, 
which probably will be used for ethylene storage. 


For more Industry news ...78 
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Allied Chemical announces 50% boost 
in HF capacity at Nitro, W. Va. plant 


Nitro, W. Va., March, 1960—Allied Chemical’s General 
Chemical Division announced today that it has expanded by 
more than 50% the productive capacity of its anhydrous 
hydrofluoric acid plant at Nitro, West Virginia. This is one 
of several developments which strengthen Allied Chemical’s 
position in fluorine chemicals. The Company has also re- 
cently acquired more than one million tons of additional 
fluorspar reserves. 


B& A opens new facilities for 
Electronic Chemicals at Los Angeles 


ELEs, June, 1960 — General Chemical today 
new production and packaging facilities 
for its line of Baker & Adamson “Electronic Grade 

| | Chemicals at nearby El Segundo to serve the booming 
West Coast electronics indus 


General Chemical 
facilities... 


announced in ’60... 


Top cual Beir ready to serve you in’61 
quality phosphoric acid soon General Chemical continues to grow in order to serve 


to flow from . 

ban new General Chemical industry's growing needs. This is evidenced by the many 
plant at E. St Louis, Ilin ois ne plants and facilities we started or completed during 
St. Louts, December, 1 0. From them will come increased production of the 
Ported today that re- products highlighted here . . . other basic and special 

completion. is rapidly nearing 

ant engineeri 

bl sper Production of heer auth Aagaroasmr Promise of further growth is also inherent in the sub- 
savings are oon any presently available. Substantial stantial expansion of our Research Laboratory at Mor- 
Or users because the new prod- ristown, New Jersey, which will be completed this year. 


and easier t 
_ —— To learn more about the broad range of products we are 


geared to serve you with in the soaring 60's, write today 
for our free new brochure ‘‘Chemicals For Industry.” 
Business letterhead, please. 


hemical 


GENERAL CHEMICAL DIVISION 
40 Rector Street, New York 6, N. Y. 
Basic to America's Progress 


lant users. 
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New 
ALUMPLANT'“ON STREAM” 
ay el SEGUNDO, CALIF. 
Los ANGELES, July, 1960-General 
Chemical has completed its newest 
4 facility for production of liquid 
aluminum sulfate at El Segundo, 
‘ California. This is General Chemi- 
; ¥ cal’s twenty-ninth plant providing 
"I dry oF liquid alum for pulp and 
paper manufacture water and 
age treatment and other uses. 
INCREAS “ 
PLANT IN ELIZAB GENERAL CHEMICAL 
ETH, NEW JERSEY 
New York, N. Y., October, 196 ; 
n i 
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V Engineers will start thinking of 
water conservation as a design parameter. 


V Federal activity in control of pollution will increase. 


Thoughts that emerged from National Conference on .. . 


MAY FACE STIFFER POLLUTION LAWS 


Forces involved in water-pollution problems 


are working toward crystallization of a new national 
awareness that may reshape control measures. 


The National Conference on 
Water Pollution, held in Washing- 
ton last month, didn’t produce many 
new insights into the problem of 
our polluted waters. But it did 
serve to focus national attention on 
a problem that all agreed was get- 
ting worse. And as a sidelight, it 
provoked some spirited debate, be- 
tween members of industry on one 
hand and conservationists and gov- 
ernment officials on the other, on 
how our water should be used. 

James M. Gill, plant manager of 
Ethyl Corp.’s Pittsburg, Calif., 
plant, spoke for industry when he 
told the conference that “dispersion 
and assimilation of wastes is an in- 
evitable and proper use of receiving 
waters, provided other beneficial 
uses are also protected.” 

Disputing this basic contention 
of the industry delegation was 
Robert A. Forsythe, assistant secre- 
tary of the Dept. of Health, Educa- 
tion and Welfare, who told the 
meeting that “I fear there are some 
who believe that disposal of pollut- 
ing waste is a legitimate use of 
water... (but) ... it is quite clear 
that our goal now and in the years 
ahead must be to prevent any sort 
of water pollution, and our water 
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pollution control laws should ex- 
plicitly so provide.” 

And the industry assertion was 

subsequently beaten down when the 
conference adopted as part of its 
“national credo” the premise that 
users do not have an inherent right 
to pollute water. 
» What’s Ahead for the CPI7— 
Based on the results of the confer- 
ence, the chemical process indus- 
tries can look for governmental 
agencies—and especially the Fed- 
eral government—to take a more 
active role in policing rivers and 
streams. 

A crackdown on _ pollution-law 
violators will have two direct effects 
on the chemical engineer. He will 
be called upon to design better and 
cheaper waste-disposal plants. And 
water will become a more important 
factor in process design; there will 
be more emphasis on maximizing 
water re-use and minimizing 
sources of in-plant pollution. 

And for chemical companies, it 
will mean increasing the investment 
in nonproductive equipment. 
>» What to Look For—The role of 
the conference was strictly advi- 
sory, and its recommendations, 
moderate as they are, are not bind- 


<4HERCULES’ Forster tells of $100-million CPI control effort in 1960. 


ing. But congressional Democrats 
seem to be in a militant mood to 
push pollution control. And it is in 
Congress that many of the recom- 
mendations will have to be trans- 
lated into effective action. 

Essential features of the confer- 
ence findings are summed up in the 
national credo: (1) users of water 
do not have an inherent right to 
pollute; (2) users of public waters 
have a responsibility to return them 
as clean as possible; (3) prevention 
of pollution is as important as con- 
trol. 

The conference also called for a 
national water policy, built around 
comprehensive planning for each 
river basin or water resource area, 
such as the work being done by the 
Ohio River Valley Water Sanitation 
Commission. 

The final version of the confer- 
ence’s specific recommendations 
avoided such controversial issues as 
the role of the Federal government 
in setting water-quality standards, 
law enforcement, plant construction 
and research. 
> Not So Diffident—Two members 
of Congress who have long been 
identified with the fight for cleaner 
water, however, are not so reluctant 
to spell out specific proposals for 
combating pollution. 

Sen. Robert S. Kerr (D., Okla.) 
and Rep. John A. Blatnik (D., 
Minn.) both plan to introduce pol- 
lution-control legislation into the 
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.. Water Pollution 


V Federal and state laws will be standardized and strengthened. 


V Water dispersal is not a legitimate waste-disposal method. 
Or, as one wag puts it: dilution is no solution for pollution. 


new Congress. Both bills will em- 
phasize an increase in federal re- 
search effort and an increase in the 
federal grant program for construc- 
tion of municipal sewage plants. In 
addition, Blatnik wants to broaden 
federal enforcement authority to 
include all navigable waters and to 
set up a special pollution-control 
agency that reports directly to the 
HEW secretary, removing the re- 
sponsibility from the Public Health 
Service. 

A proposal to allow companies to 
deduct the cost of pollution-abate- 
ment equipment from their tax re- 
turns, as a “cost of doing business”, 
does not seem to have won any 
great favor in Congress. 
> What to Do—The chemical in- 
dustry has not been unaware of the 
pollution problem. According to 
Albert E. Forster, president of Her- 
cules Powder, the CPI spent over 
$100 million last year to control 
pollution. Cities Service’s new re- 
finery in Bronte, Ont., for example, 
discharges waste water that is pure 
enough to drink (Chem. Eng., Aug. 
24, 1959, pp. 114-117). And Mon- 
santo has just put a new waste- 
treatment plant on stream at Annis- 
ton, Ala. (see story that follows). 

Increasing pressure to clean up 
and conserve water will not have a 
revolutionary effect on the chemical 
industry, but will accelerate trends 
that are already established. Plants 
and processes will be designed more 
with an eye to decreasing the 
amount of water required per unit 
of product. 

Leonard Pasek of Kimberly-Clark 
Corp. recommended to the confer- 
ence several specific water-conserv- 
ing measures. Leading the list is an 
increase in water recycling. Indus- 
trial re-use of water is now about 
100%; ie., each gallon of intake 
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water is used twice before discard- 
ing. Within ten years, that figure 
is expected to rise to 400% and CPI 
re-use will undoubtedly be higher. 
>Go to Air Cooling—Another 
water-saving trend is the use of air 
cooling. Its growing popularity is 
due primarily to lower maintenance 
costs, but it also saves water. 

Salt water, which has been used 
with some success as a cooling 
medium, will probably find increas- 
ing acceptance. And in-plant water 
surveys and employee educational 
programs to reduce water consump- 
tion will become more popular, In- 
stalling water meters so that in- 
dividual departments have to give 
a monthly water accounting has 
been found effective in conservation 
programs. 


Treated municipal waste water 
can be used directly for industrial 
purposes where purity is not criti- 
cal. And there will probably be 
more cooperative ventures between 
industrial plants and neighboring 
municipalities such as the arrange- 
ment between American Cyanamid 
and Bound Brook, N. J. Cyanamid 
recently constructed an activated- 
sludge treatment unit that serves 
both the plant and the community. 
>Star Example—Kaiser Steel’s 
new Fontana, Calif., mill rates a 
gold star in every conservationist’s 
book, for not only does it minimize 
water use but ends up by “swal- 
lowing” its own waste. The instal- 
lation uses only 1,200-1,400 gal./ 
ton of steel, just 2.5% of the indus- 
try average. 

The mill achieves this through a 
combination of factors: 

All cooling water is recirculated 
through cooling towers instead of 
being used once. Blowdown from 
cooling systems is re-used repeat- 
edly in successive systems. Effluent 
from the plant sewage-disposal unit 
enters the cooling cycle. Finally, 
cooling water that has accumulated 
the heaviest pollution load is used 
for quenching slag, where it evapo- 
rates.—RAL 


ACTIVATED-SLUDGE PROCESS 
SOLVES WASTE PROBLEM 


Special bacteria, uniform air feed, enable new sludge 
system to successfully treat insecticide-plant wastes. 


At Anniston, Ala., last month, 
Monsanto Chemical Co. unveiled a 
new waste-treatment plant that has 
solved a sticky disposal problem re- 
sulting from a 50% expansion of 
its parathion production. 

The new facility, which reduces 
the biochemical oxygen demand 
(BOD) of the plant wastes (con- 
taining paranitrophenol, organo- 
phosphorus compounds, various sul- 
fides, etc.) from 4,000 ppm. to about 
13 ppm., uses no lagoons, covers 
less than one acre of land and is 
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operated by the parathion-plant 
production staff. 

Before the expansion of para- 
thion output, Monsanto’s wastes 
were treated in the Anniston mu- 
nicipal sewage-treatment plant by 
an activated-sludge process origi- 
nally developed by Monsanto in a 
pilot plant at Nitro, W. Va. Ca- 
pacity of the municipal plant was 
not sufficient, however, to cope with 
more waste from stepped-up para- 
thion output. Since the city did not 
wish to expand its treating facility 
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to handle the increased flow, Mon- 
santo had to install its own plant. 

Under the direction of Clifford 
N. Stutz, pollution control engi- 
neer for Monsanto’s Organic 
Chemical Div., the company ob- 
tained design data from a $20,000 
pilot plant at Anniston handling 
straight parathion waste, undiluted 
by other types of sewage. 

Using these data, Polyglaze & 
Basenberg, Birmingham, Ala., pre- 
pared detailed design drawings for 
use by Catalytic Construction Co., 
Philadelphia, in constructing an 
activated-sludge treatment plant. 

This plant went on stream in 
September handling waste from the 
original parathion facility. By No- 
vomber, it had accepted, as well, the 
50% increase in load from the ex- 
panded parathion unit. 

PRaising the pH—Raw _ waste 
liquor flows from the plant at 210 
gpm. into a 150 x 50 x 6-ft. lime- 
stone neutralization pit where its 


’pH is raised from about 1 to 6.8. 


Liquor then flows into two 7 x 7 x 
9-ft. mixing chambers where it is 
agitated by turbine mixers. 

Next, the waste flows through a 
blending tank 23 x 70 x 9 ft. A 
second tank is on standby to receive 
any spills or excessive loads. Con- 
tents of this tank are pumped back 
through the blend tank at a low 
rate. One tank is equipped with two 
rows of horizontal paddies turned 
at 4 rpm. by a 5-hp. motor. 
> Treating in Aerators—In the 
new system, flow from the blending 
tank is pumped to two 900,000-gal. 
aeration basins. Of reinforced con- 
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16-ft. 

basins are separated by a Y-wall. 
Waste is distributed uniformly 

to the aeration tanks by a system 


crete, these 235 x 35 x 


of weirs and channels. Three V- 
notched, adjustable weirs bring in 
the liquor. Four more weirs, alter- 
nated with the input ones, feed re- 
turned activated sludge from a 
nearby secondary settling tank. 
Along the Y-wall of each tank are 
690 diffuser tubes mounted on 15 
swing arms. Each tube delivers air 
at 4-8 cfm. Compressed air comes 
from a bag-filter house and com- 
pressor system, the latter compris- 
ing three 150-hp. rotary blowers 
(3,000-cfm. capacity each). 
Following aeration, the liquor 
flows into a 40-ft.-dia. x 8-ft.-deep 
concrete clarifier tank. A rake me- 
chanism at bottom of the tank 
sweeps solids into a well from which 
sludge is pumped by two 200-gpm. 
centrifugal pumps that return it 
to the aeration tanks. Overflow 
from clarifier passes through a 
metering-sampling device, then dis- 
charges to the city sewer. 
Special Bacteria Used—When 
starting up the plant, Monsanto 
trucked 80,000 gal. of sludge from 
Anniston’s treatment plant. Waste- 
consuming organisms in the sludge 
had become acclimated to the waste 
from the parathion process. By 
using this sludge as seed, the new 
plant started without an extended 
acclimation period. Some of the 
bacteria present in this sludge 
were fully acclimated to straight 
parathion waste and needed only 
sufficient time to multiply to the 


number required to digest the full 
volume of waste. 

Company engineers find that as 
long as the dissolved oxygen is 
maintained above 2 ppm. the plant 
operates smoothly. Regular dip 
samples are taken from the aera- 
tion tanks each day and checked for 
dissolved oxygen (DO) content. 

The plant was designed to supply 
2,000 cfm. of air/Ib. of BOD. Aera- 
tion capacity is 30 cu. ft./lb. of 
BOD/day. Efficiency of this design 
reduces BOD 85-90% and removes 
90-98% of phenolics. 

Cost of the treatment unit was 
more than $400,000. However, it is 
expected to pay for itself through 
reduction in sewage bills previously 
paid to the city of Anniston.—AvG 


Computers Understand 
Written English 


Two computers that read words 
—Remington Rand’s UNIVAC and 
R.C.A.’s 501—have successfully op- 
erated under interchangeable Eng- 
lish-language programs for the first 
time. 

The necessity of preparing sep- 
arate, costly programs for each 
make of computer has long plagued 
the electronics industry. Now, how- 
ever, as a recent two-day demon- 
stration established, a Common 
Business Oriented Language 
(COBOL) is practical. 

Basically, COBOL is a program- 
ming system that employs simple 
English words for computer in- 
structions, instead of the compli- 
cated, sometimes symbolic, codes 
presently tailor-cut for each make 
of computer. In some cases, use of 
COBOL halves conventional pro- 
gramming time. 

COBOL’s vocabulary includes a 
variety of nouns, such as payroll 
file, employee number, tax, and some 
twenty verb commands, ie., write, 
divide, move. Conjunctions and 
prepositions link verbs and nouns, 
and the word if instructs the com- 
puter to compare data and execute 
the resulting logical decisions. The 
words are transferred to magnetic 
tape and fed directly to the com- 
puter. 


January 23, 1961—CueEmicaL ENGINEERING 


ne Air, fed from 690 diffusers, violently agitates waste in aeration basin. 

evs 

< 

= 


cn, COCH. CH. COOH 
Levulinic Acid 


Levulinic acid is a novel ketone plus. It reacts not only as a ketone, but also 
as a carboxylic acid. The 1,4-spatial relationship of these functions frequently 
leads to cyclization to form heterocyclic types. 


Some Typical Reactions 
Reductive amination of levulinic acid offers a convenient route to 5-methyl- 
2-pyrrolidone or N-substituted homologs. Oxidation over a vanadium catalyst 
yields succinic acid. Dehydration gives 3-pentenoic gamma-lactone. Esterifica- 
tion goes forward normally using standard procedures. Condensation with 
phenol in the presence of strong acids gives 4,4-bis(hydroxypheny]) pentanoic 
acid. 


Potential Uses 
This novel ketone offers rich potentials as evidenced by the many suggested 
uses entered in our recent big idea contest. Some of those ideas: Use as a solder 
flux; as a stabilizer for emulsions of organic insecticides; as a therapeutic source 
of assimilable calcium and iron. 


Availability 
QO Levulinic acid is available from our Omaha, Nebraska plant in cans and 


drums. 


For further study of this polyfunctional 
compound, write for our Bulletin 301-A. | 
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Million pounds 


600 


Crude naphthalene 
(imports) 


Phthalic 
anhydride 
(consumption, 
U.S.) 


STEADIER COURSE FOR NAPHTHALENE 


First capacity planned for petrochemical naphthalene should stabilize erratic 


behavior of existing coal-based supplies. And it should eventually transform 


G. E. NICKLAUS 
Universal Oil Products Co. 


The petroleum industry is plan- 
ning to have available about 400 
million lb./yr. of naphthalene ca- 
pacity by the end of 1961. 

Ashland Oil and Refining Co. ex- 
pects its Hydeal* unit for naph- 
thalene production to go on stream 
early in ’61. Sun Oil Co. has an- 
nounced the awarding of contracts 
for a hydrodealkylation unit and 
Tidewater Oil Co., together with 
Collier Carbon & Chemical Co., has 
announced plans for two units. 

* Stable Supplies—Not only will 
large quantities of naphthalene 
thus be made available for the first 
time from the petroleum industry 
but, also, this will represent a stable 
source of supply for phthalic pro- 
ducers. 

>» Fills Breach of Promise—About 
a year ago, the long steel strike 
came to an end. At that time, op- 
timism regarding economic activ- 
‘ity was running rampant. The steel 


* Trademark of Universal Oil Products Co. 
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today’s short rations into a surplus that will make the U.S. a net exporter. 


industry was to operate at or near 
capacity throughout ’60 in order to 
rebuild stocks depleted by the long 
strike, as well as to meet current 
demand. Ample supplies of coke 
chemicals would, therefore, be made 
available relatively early in ’60. 
At year’s end, naphthalene was 
still in short supply. The prog- 
nosticators had not anticipated steel 
production declining to 50% of ca- 
pacity by July and remaining at a 
relatively low level for at least the 
remainder of the year. It becomes 
quite apparent that the shortage 
will be with us well into ’61. 
» Readjustments—There are many 
ramifications to increasing naph- 
thalene supply by 400 million lb. of 
petroleum-based product over the 
short period of time between now 
and the end of the year. In the 
first place, the petrochemical prod- 
uct will not be the same material 
as that furnished by the steel in- 
dustry. Petroleum naphthalene will 


probably be in the “refined” class’ 


rather than the 76-79° class that 
covers most of the naphthalene now 
used; the sulfur content will be ex- 


ceptionally low and supply stable. 
> Price Question—Any one of 
these factors would be sufficient 
reason for petroleum naphthalene 
to command a premium price over 
other naphthalene customarily used 
for phthalic. On the other hand, 
the availability of the additional 
naphthalene may well result in a 
temporary weakening of prices, at 
least until the market can again 
adjust itself to the new situation. 
The adjustment will take place pri- 
marily through increased domestic 
and export demand. In addition to 
the growth of current uses, the ade- 
quate supply will encourage the de- 
velopment of new ones. 

There appears to be little hope 
of immediate relief for naphtha- 
lene users in the meantime. The 
steel industry is continuing opera- 
tions at a very low rate, with no 
indication that this rate will be 
substantially increased over the 
course of the next several months. 
Imports also continue at a very low 
level. 
> Potential Stopgaps—Of lesser 
importance to the naphthalene sup- 
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How can you profit the 


Celanese beta-Propiolactone’s four-membered ring structure offers rapid, versatile 
reactivity to a wide variety of chemical substances—as well as self-polymerization. 


CH,—CH,—C=0 


DIFUNCTIONALITY 


On 

BETA PROPIONIC HYDRACRYLIC 
ACID DERIVATIVES ACID DERIVATIVES 


*"'Difunctionality” is a result of BPL’s 
unique chemical structure. The opening of 
the ring may occur on either side of 
the bridge oxygen, to produce various 
important derivatives. 


Applications for Celanese BPL are wide-open. Its rapid reactivity with a large group 
of other chemicals has already made it an important starting material for intermediates. 
Commercially available Celanese BPL is suggested as being potentially useful in 
paints, textiles, detergents, lubricants, adhesives and starches. The extremely wide 
variety of BPL reactants includes alcohols, amines, sulphur compounds, organic acids, 
and water. Products include vinyl-type' monomers, esters, amides, and mercapto 
compounds. Celanese will gladly help determine how you can profit by using BPL. 
As a start, send for Bulletin No. N-61. Celanese Chemical Company, a Division 
of Celanese Corporation of America, Dept.553-A,180 Madison Ave., New York 16. 


Canadian Affiliate: Canadian Chemical Company Limited, Montreal, Toronto, Vancouver 
Export Sales: Amcel Co., Inc., and Pan Amcel Co., Inc., 180 Madison Avenue, New York 16. Celanese® 
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ply picture is, of course, the po- 
tential production of phthalic from 
o-xylene and of isophthalic acid 
from m-xylene. At today’s rela- 
tive prices and techniques, the eco- 
nomics of using o-xylene rather 
than naphthalene are questionable. 
When naphthalene is in short sup- 
ply, however, o-xylene can help al- 
leviate the situation, and isoph- 
thalic acid may be substituted for 
phthalic in some uses. 

Had the steel industry been able 
to operate at or near capacity 
throughout ’60, there probably 
would have been adequate supplies 
of naphthalene. In fact, it has been 
reported that coke oven operators 
and tar distillers have or will have 
adequate capacity to supply the 
naphthalene requirements of the 
country throughout most of the 
’60’s. But, although the capacity 
may exist, this is small consolation 
to the users of naphthalene, for 
there is no indication that the steel 
industry will be able to operate at 
a high rate in the near future. 

In addition to the erratic be- 
havior of steel production, the 
naphthalene users are faced with 
the threat of lower production of 
coke oven byproducts, because of 
technological innovations in the 
steel industry, which will reduce 
coke demand. Extension of fuel 
injection and oxygen enrichment 
to blast furnaces could reduce the 
coke rate about 25% and increase 
steel output from existing facilities 
some 30% (Chem. Eng., Sept. 5, 
1960, p. 48). At least partially off- 
setting the resulting reduction in 
naphthalene production is the pos- 
sibility of increased recovery rates. 
If recovery rates were improved 
enough to obtain one pound of 
naphthalene per gallon of tar proc- 
essed, this in itself would provide 
an effective counterbalance. It ap- 
pears, then, that naphthalene pro- 
duction from the traditional source 
of supply could remain at approxi- 
mately the same rate as it has in 
the past. Whether or not recovery 
rates improve enough to permit 
maintaining the same rate of naph- 
thalene production will depend in 
great part on new competition from 
outside of the steel industry. 

Imports can no longer be counted 
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on. In the past, they furnished a 
sizable share of U. S. naphthalene 
demand. With foreign needs grow- 
ing rapidly, imports have fallen off 
drastically, undoubtedly will con- 
tinue at a very low level. Although 
this situation causes even greater 
aggravation, at the present time, 
for consumers of naphthalene, it 
bodes well for the future, because 
the U. S. probably will become a net 
exporter within the next few years. 
> Exporter-to-Be—It is reasonable 
to assume that supply from coal tar 
sources will not get much larger. 
As noted earlier, changes in steel- 
making techniques will definitely re- 
duce metallurgical coke production. 
It is only a probability that the 
naphthalene recovery rate will be 
increased to offset, at least in part, 
the effects of lessened coke demand. 
In addition, many substitutes for 
steel have been developed and uti- 
lized that will prevent as rapid a 
growth in the steel industry as 
might otherwise have been possible. 

Naphthalene production has aver- 
aged approximately 425 million lb./ 
yr. from ’55 through ’59. However, 
during this same period, production 
has ranged from a low of about 345 
million to a high of nearly 500 mil- 
lion Ib./yr. Assuming a range of 
350 to 550 million lb. from the steel 
industry and 325 million lb. from 
the petroleum industry, naphthalene 
supply after ’61 could vary from 
675 million to 875 million lb./yr. 
Domestic demand has been forecast 
at approximately 600 million Ib. by 
65 and 700 million lb. by ’70; there- 
fore, a fairly sizable amount for 
export will be available. 


Now: Chemical Literature 
Information-Retrieval 


The flurry of activity continues 
in American Society for Metals’ 
information-retrieval subscription 
service. Items: 

e Extension of coverage from 
the specifically metallurgical to the 
more broadly defined chemical lit- 
erature. 

eNational Science Founda- 
tion’s recent grant of $159,000 to 
Western Reserve University, which 


has been developing ASM’s litera- 
ture-searching unit. 

eExpansion of the service’s 
memory-stored library from 12,000 
to 40,000 references—including 
U. S. patents. 

eCompleted transfer of 
punched-tape records onto magnetic 
tape for the new GE 304 searcher. 

Spurred by the slowness, cost and 
incomplete coverage of manual lit- 
erature-scanning (it’s estimated 
that industrywide mechanized liter- 
ature-searching could save $500 mil- 
lion annually), ASM’s Metals Docu- 
mentation Service is designed to 
survey published literature. 

In response to a specific question, 
encoded by experts after consulta- 
tion with the subscriber, the ma- 
chine returns a list that shows 
where relevant information can be 
obtained. This is not an abstract of 
document contents, just a state- 
ment of which ones are likely to be 
helpful. 

Four types of service are now 
available. The most immediate is 
one ASM ealls “current aware- 
ness”: a biweekly search of all new 
documents pertaining specifically to 
the subscriber’s problem or re- 
search area. A _ second service 
is bibliographic or retrospective 
search of the machine’s total mem- 
ory (currently, only two years have 
been taped). The third: for those 
who want to install a searching ma- 
chine in their own plants, tapes con- 
taining a year’s encoded literature 
will be for sale. And fourth: “ge- 
neric searches”, similar to either 
the first or second service, but 
cheaper since the questions will be 
far broader, not custom-tailored. 

By early 1961, ASM promises op- 
eration of a larger and swifter 
(100,000 documents per hour) “in- 
formation searching selector,” now 
being built by General Electric. 
For the interim, GE has pro- 
grammed a GE 304, which last Oc- 
tober replaced the original Western 
Reserve experimental searcher. 
Presently, encoding of back and cur- 
rent literature is going on at a rate 
of about 3,000 documents a month; 
eventually, ASM plans to have a 
complete library of all published 
documents in the metallurgical and 
closely related fields. 
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Saline water conversion is in the 
news again with the unveiling of 
one new conversion process and two 
new heat-transfer techniques. 
Process Unveiled— 
W. G. Knox of Koppers Co. gave 
chemical engineers their first look 
at the hydrocarbon-hydrate process 
for saline water conversion in a 
paper presented at the recent 
AIChE national meeting in Wash- 
ington, D. C. This process, which 
separates fresh water from sea 
water by formation of a propane- 
hydrate slush, compares favorably 
with freezing processes because its 
energy requirements are lower. 

As shown in the diagram, sea 
water is pumped into the process, 
then is fed to the reactor after heat 
exchange with the product water 


= 


POWER RECOVERY TURBINE X 


Seo water, 


PRIMARY 
COMPRESSOR 


REACTOR| 


Propane gas 


Hydrate 


Hydrocarbon-hydrate process and two new heat- 
transfer methods expand sea water conversion technology. 


and effluent brine. In the reactor, 
which operates at about 35 F. and 
57 psig., the sea water is mixed 
with liquid propane, whereupon a 
slurry of clathrate (latticelike) 
crystals forms. The hydrate has a 
composition of about 17 moles of 
water to 1 mole of propane. 

The slurry, containing 10-15% 
hydrate crystals, 
filter-washer, where washed crys- 
tals and brine are produced. Part 
of the brine is recycled and re- 
mainder discharged after heat ex- 
change with feed and propane. 

The crystals pass to the decom- 
poser where they melt to form im- 
miscible layers of saltfree water 
and propane. Decomposition is ac- 
complished by pressure reduction 
and heat. Product water discharges 


passes to the 


ADD THREE TO SALINE WATER TECHNOLOGY 


after heat exchange with the feed 
and propane recycle and after a 
degassing operation. Liquid pro- 
pane recycles to the reactor. 

Propane is kept liquid by a two- 
stage refrigeration system—a low- 

.temperature primary and a high- 
temperature secondary. 

Propane vaporized in the reactor 
by heat of formation is compressed 
by the primary compressor and con- 
densed in the decomposer, where it 
supplies the heat for decomposition. 

Excess vapor from the primary 
compressor is further pressurized 
by the secondary and is condensed 
and subcooled by the fresh water 
product, brine effluent and addi- 
tional sea water. Heat removed here 
represents energy input to the com- 
pressors, heat leaks, and sensible 
heat difference. 
Why Propane?—Propane was 

selected from among many possible 
hydrate formers because of sey- 


January 23, 1961—Cuemicat ENGINEERING 


i 
FINAL 
COOLER 
| 
ty 


WHAT’S NEWS IN RUBBER 
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ENJAY BUTYL 


wraps-up new Safety for chemical workers! 


N. Y. Other Offices: Akron 
Boston « Charlotte + Chicago 
Houston Los Angeles New 
Orleans + Plainfield, N. J. 
Southfield, Mich. + Tulsa 


Chemical workers’ rubbers made 
of Enjay Butyl protect feet from 
acids and other chemicals, from 
moisture, and from slipping, too. 

A new Butyl compound with spe- 
cial advantages is made into work 
rubbers by Tingley Rubber Com- 
pany, Rahway, N. J. In this and 
other applications where resistance 
to acids and chemicals is required 


— the inherent inertness of the 
molecular structure makes Enjay 
Buty] first choice for the job! 
Because Enjay Butyl does jobs 
no other rubber can do, it helps up- 
grade the performance of many 
products. You can have more in- 
formation about this versatile rub- 
ber by contacting: Home Office: 
15 West 51st Street, New York 19, 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 


ENJAY CHEMICAL COMPANY 


A DIVISION OF HUMBLE OIL & REFINING COMPANY 
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eral features: hydrate-formation 
rate is satisfactory; pressure and 
temperature conditions are eco- 
nomically attractive; propane can 
be used as a direct heat-transfer 
medium; it has low water solubil- 
ity; it is cheap. 

Economic Advantages—A com- 
parative study between the hydrate 
process and the butane-freezing 
process (the latter is described in 
Chem. Eng., June 13, 1960, p. 152) 
showed that the energy require- 
ments of the hydrate process are 
28% lower. The energy saving is 
due to the smaller heat load in this 
process, which operates at higher 
temperature, and to propane being 
a more efficient refrigerant than 
butane in this temperature range. 

Koppers estimates, on the basis 
of the standard Office of Saline 
Water estimating procedure, that 
its process will produce fresh water 
from the sea at less than 50¢/1,000 
gal. in a 10,000,000 gpd. plant. 
> Future Plans—Koppers has so 
far operated its patented process 
only in a bench-seale unit, built 
under a cooperative agreement with 
OSW. The objective of this work 
has been to obtain engineering data 
for design of a pilot plant and for 
an eventual commercial-scale plant. 
> Heat Exchange by Oil—The first 
of the new heat-exchange tech- 
niques is radically different from 
present techniques—heat is trans- 
ferred by circulating an immiscible 
oil between the cold sea water feed 
and the hot effluent in an evapora- 
tion process. Advantage: elimina- 
tion of conventional heat exchang- 
ers, which are subject to scale and 
corrosion in sea water conversion 
processes. The new idea was de- 
scribed by T. Woodward of Food 
Machinery and Chemical Corp. in 
another AIChE paper. 

The process takes place in a spray 
column similar to that used in 
liquid-liquid extraction — indeed, 
the operation is essentially a liquid- 
liquid extraction in which the ex- 
tracted quantity is heat. 

Oil is introduced into the col- 
umn below a distribution plate and 
passes upward through the plate, 
which breaks it into small droplets. 
The droplets rise through the col- 
umn, countercurrent to the hot 


water stream, and are collected at 
the top. From here, the oil is trans- 
ferred to another similar column 
where it gives up its heat to the sea 
water feed. Water enters and leaves 
the columns through pipe distrib- 
utors below the top interface and 
above the bottom interface. 

Essential characteristics of a 
heat-exchange fluid for this process 
include: extremely low water solu- 
bility; rapid disengagement of any 
emulsion; chemical stability up to 
at least 250 F.; high heat capacity; 
low vapor pressure; low viscosity; 
no odor or taste; no toxicity; low 
cost. FMC has found that the best 
fluids are n-paraffins in the C.-C, 
range. These materials must be 
highly refined to remove odor and 
taste elements. 

Heat-transfer coefficients ob- 
tained so far in a double column 
exchanger have been about 2,500 
Btu./hr., cu. ft., °F. This compares 
with about 300 Btu./hr., sq. ft., °F. 
in a conventional shell-and-tube ex- 
changer. Thus, 1 cu. ft. of mass- 
exchange column is equivalent to 
about 8 sq. ft. of conventional ex- 
change surface. 

A direct cost comparison is not 
possible at this time, but it appears 
that the most expensive item in the 


new process will be the ofl disper- 
sion plates. FMC expects that if a 
cheap method of producing these 
plates can be found, the cost of 
spray columns should be much less 
than an equivalent shell-and-tube 
exchanger. 

> Heat Transfer by Sound—South- 
west Research Institute has an- 
nounced the results of another 
OSW-sponsored heat-exchange proj- 
ect. Here, heat-transfer coefficients 
in conventional exchangers are im- 
proved by acoustical vibration. Co- 
efficients at Reynolds numbers in 
the 12,000 range are increased 26% 
by vibrations at 42 cps. and 0.15 
in. amplitude. At lower Re’s, co- 
efficients increase by as much as 
400%. 

This technique is of prime inter- 
est in the saline water field because 
it has the bonus advantage of re- 
ducing scale formation on heat-ex- 
change surfaces. SwRI’s W. E. 
Thompson feels that the technique 
holds promise for a host of other 
industries and that this is borne 
out by the variety of inquiries he 
has received. 

Watch for a feature article in a 
forthcoming issue of Chemical En- 
gineering on the effects of vibration 
on heat transfer.—JRM 


FIRMING UP UNSTEADY STATE 


At Nation’s capital, chemical engineers learned more 
about their role in process control, during 12th annual 
Institute Lecture and packed technical sessions. 


One mark of how process control 
has reached new prominence in the 
thinking of chemical engineers 
was the attention paid to it at last 
month’s AIChE meeting in Wash- 
ington. 

Leading off, in a role of honor, 
technologist Joel Hougen, Mon- 
santo Chemical Co., delivered the 
12th annual Institute Lecture on 
“Process Dynamics—Accomplish- 
ments and Prospects.” 

Then, in three successive half- 
day sessions, control specialists 
focused the attention of the chemi- 
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cal engineer audience on technical 
aspects of this field. 

>Stating the Theme—Hougen’s 
keynote talk set the tone of the 
meeting: “Reduction of the con- 
cepts [associated with process dy- 
namics] to practice continues to be 
one of the most challenging chemi- 
cal engineering enterprises in our 
time.” 

But in presenting the challenge, 
Hougen—who is a chemical engi- 
neer—warned that “these concepts 
still have to produce an appreci- 
able impact on the CPI.” 
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THE BOARDMAN CO. 
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|| Left: Self-supporting stack 
of carbon and _ stainless 
steel for the Chemicals Plant 
Division of Blaw-Knox, used at 
an Atlantic Refining Company 
refinery. 10’ OD 
x 50’ after cooler, composed of 
high tensile steel, for the Colum- 
bian Carbon Company. 


From assignments of towering propor- 
tions to smaller jobs of the most intri- 
cate design, Boardman has accomplished 
them all! For 50 years, the nation’s 
leaders in the chemical processing in- 
dustry have relied on The Boardman 
Co. for dependable, precision custom 
fabrication. 

Boardman can do the job for you, too 
—no matter what your specifications. 
Write today for a resume of Boardman 
capabilities, or call Oklahoma City col- 
lect, MElrose 4-5434, for a quotation on 
your next job. 


Our 50th year of service to the chem- 
ical processing industries. 


OKLAHOMA CITY 
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Inside Monsanto’s mobile data logger, described at AIChE meeting. 


Noting the tardiness of chemi- 
cal engineers in entering this area, 
and, by implication, fixing this as 
cause for the slow spread, Hougen 
said: “A large part of the work 
dealing with process dynamics has 
been reported by others outside 
our profession. I feel we are fall- 
ing short in our acquisition of 
process understanding by neglect- 
ing the fundamental importance of 
process dynamics.” 

Mincing no words, he blasted the 
lack of information available in 
the literature to guide engineers: 
“In 800 papers written on process 
control and dynamics during the 
last 20 years, few have really con- 
tributed any new ideas or unique 
methods of process control that 
were markedly superior to existing 
schemes. 

“Only a handful contain much of 
substance in them; the great ma- 
jority appear to be popular de- 
scriptions extolling the virtues of 
various techniques and dealing in 
generalities. Where information is 
divulged, it is so fragmentary, di- 
luted or disguised that it can give 
others only a modicum of assist- 
ance.” 

Contrasting this with the world- 
wide attention to control, particu- 
larly Soviet Russia’s, Hougen in- 
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dicated that an analysis of papers 
presented at the IFAC Congress 
(Chem. Eng., Sept. 19, 1960, pp. 
181-6) showed the following break- 
down of effort: 22.4% to studies of 
real systems, 12.8% to studies of 
hardware, 16% to nonlinear con- 
trol, 13.2% to linear control and 
the rest to computer control, adap- 
tive control, etc. 
> Lag in Understanding—Warning 
that chemical engineers seem un- 
aware of it, he said: “I cannot but 
feel that we in the U. S. are not 
making progress in applying proc- 
ess dynamics commensurate with 
our talent, facilities and capabili- 
ties. The tremendous impetus 
within Russia being given automa- 
tion in general, and process dy- 
namics in particular, is a sobering 
development. Over 7% of Russian 
scientific personnel are working in 
the field of control; 5,000 control 
engineers are completing academic 
studies every year.” 
Suggested causes of our lag: 

¢ Failure to recognize differ- 
ences between chemical processing 
systems and those encountered in 
other fields. 

¢Too much technique, not 
enough emphasis on improving 
economics. 

¢ Lack of central agency to act 


as source of information, clearing- 
house for ideas and guidance. 
eInadequate educational pro- 
grams. 
¢ Inadequate methods for pro- 
curing experimental information. 

To show what dynamics can do 
for the chemical engineer, Hougen 
cited three areas of use: obtaining 
fundamental data on equipment 
for better scaleup and design; con- 
tributing to knowledge of physical 
and chemical phenomena in proc- 
esses; identifying improper be- 
havior in on-stream plants for bet- 
ter performance and control. 

And he drove the message home 
by telling, both in the Institute 
Lecture and a later technical pa- 
per, how Monsanto has exploited 
some of the techniques in engi- 
neering practice. His technical pa- 
per, coauthored with R. A. Walsh, 
described advantages and limita- 
tions of pulse testing. Claimed 
Hougen: “Monsanto’s experience 
with pulse testing has been found 
successful across the board from 
components to full-scale plants. It 
has yet to fail to yield useful dy- 
namic data.” 
>A Full Technical Program—In 
yet another paper, Monsanto engi- 
neers J. F. Draffen, J. B. Jansen 
and M. O. Bird of the firm’s Texas 
City plant described brief experi- 
ence with a mobile data logger, 
collecting data by magnetic tape 
recording for later analysis by 
digital computer. 

Shell Development, too, told of 
its long (9-yr.) experience with 
loggers. In its mobile unit, de- 
signed to collect dynamic data 
from operations such as columns, 
furnaces, compressors and _ tur- 
bines, Shell has gotten usable data 
about 30% of the on-line time. 

Other papers taught (i.e., status 
of various types of instruments, 
advantages and disadvantages of 
testing techniques and analysis) 
and many engineers listened. 

If plans of the Institute’s proc- 
ess control program committee 
bear fruit, and results of the 
Washington meeting indicate they 
probably will, chemical engineers 
will hear more of, and hopefully 
contribute more to, the growing 
body of work in this area—WCS 
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SEL-REX RECTIFIER HELPS MAKE 
THE “LUBES” THAT KEEP MISSILES 
FROM BEING ALIVE! 


At Hooker Chemical Corporation’s Nia- 
gara Falls, N.Y. plant, a Sel-Rex rectifier 
supplies the current for an electrochemical 
operation important to the U.S. Space 
Program. It is production of fluorine, basic 
element of Hooker Fluorolubes®. 


Polymers of trifluoroviny] chloride, Fluoro- 
lubes are made as non-flammable light oils, 
heavy bodied oils and greases. Their job 
is to protect missiles from their own corro- 
sive chemical fuels—the metal-eating, 
highly-destructive action of pure oxygen, 
hydrogen peroxide and concentrated nitric 
acid. 

According to Robert F. Schultz, produc- 
tion manager of Hooker’s Eastern Chemi- 
cal Division, the unit supplying current to 
the fluorine cells must provide uninter- 
rupted, trouble-free service. To date, his 
Sel-Rex silicon rectifier “has met all expec- 
tations; it has proven completely reliable, 
presenting no maintenance problems and 
requiring little or no attention.” 


And for your special current needs—for 
reliable, continuous conversion of A.C. to 
D.C.—choose Sel-Rex, the industry-proved 
rectifiers that more than pay for them- 
selves in unequalled dependability and 
maintenance-free service. 


Send for 
Free “GUIDE” 
to Industrial 

Rectifier Equipment 


A slippery blanket of Hooker-made Fluorolubes protects missile parts, serves as a 
lubricant, sealant. A Sel-Rex silicon rectifier supplies the current required to make 
fluorine, an essential ingredient. “Our Sel-Rex rectifier,” states a company official, “has 
given us the high standard of d dable performance required for our operation.” 


Complete Semi-Conductor Power Conversion Equipment 
and Systems for any AC to DC Application 


THE MEAKER COMPANY 


SUBSIDIARY OF ki» SEL-REX CORPORATION 


Nutley 10, New Jersey 
Factories and offices Chicago 50, IIl., Los Angeles, Cal. and Nutley 10, N. J. 


Representatives in principal cities. 
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Processes 


Sphefoidized particles of metals, 
ceramics, radioactive materials, 
etc., are being produced by Ther- 
mal Dynamics Corp. by two proc- 
esses: (1) melting powdered ma- 
terial with Plasma Flame torch at 
temperatures up to 50,000 F., chill- 
ing into spheroid form; (2) heat- 
slicing spheroid shapes directly 
from rods, wires or sheets, quench- 
ing molten particles in coolant gas 
streams in the chamber. Via the 
first process, materials such as 
zirconia yield as high as 95-99%- 
melted particles, 85% of them 
completely spheroidized. Powders 
may be processed in open air as 
well as in controlled atmospheres. 


Lead can be salvaged 99.75%-pure 
from automobile storage batteries 
by means of a Hungarian process 
developed at the Institute for Non- 
ferrous Metal Research of Buda- 
pest, in conjunction with Factory 
for Metals Alloys, also of that city. 
Key to the smelt process is the 
addition of sodium hydroxide and 
sodium sulfide during both steps 
of a two-stage refining. First stage 
takes place at 350-400 C., second 
stage at 600 C. Constant stirring 
(with a chrome-nickel plated mech- 
anism) is necessary. 


Free oil acids of 99% purity will 
be produced commercially in Aus- 
tria soon, thanks to a new method 
for separating saponifiable and 
and nonsaponifiable oil acids. Only 
certain crudes from Venezuela, 
Rumania, and Austria are suitable 
for this patented naphthenic-acid 
extraction process. But Oester- 
reichische Mineraloel Verwaltungs 
A.G. (the state-owned oil concern) 
plans an immediate installation in 
the Schwechat refinery near Vi- 
enna. Basic process involves de- 
acidizing crude oil and fractions 
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with aqueous sodium hydroxide 
solutions, continuously evaporat- 
ing the light components under 
atmospheric pressure, constantly 
maintaining liquidity without 
foaming. 


Low-nitrogen steel is being pro- 
duced commercially by Steel Co. 
of Wales under a new steelmaking 
route that SCOW has dubbed the 
VLN (Very Low Nitrogen) proc- 
ess. Product, containing as low as 
0.001-0.002% N., results from 
100% steam-oxygen blasts, di- 
rected into the bottom of scrap 
and pig iron converters. SCOW 
insists its VLN differs “substan- 
tially” from the Austrian L-D 
process, although no further de- 
tails have been disclosed. 


Plants 


California Gas Transmission Co., 
Los Angeles, a subsidiary of Ten- 
nessee Gas Transmission Co., 
Houston, has filed an application 
with the California Public Utili- 
ties Commission to construct and 
operate the Southern California 
section of a $225-million natural- 
gas pipeline proposed for the 
Southwest. 

The over-all pipeline project is 
based on a 1,592-mi. route through 
Texas, Mexico and California. 
About 75% of this route lies in 
Mexico, and a major backer of the 
project is that country’s oil and 
gas agency, Pemex. 

The section that California Gas 
Transmission is interested in 
would start near Mexicali, on the 
California-Mexico border, and 
would terminate at electric gen- 
erating plants near Los Angeles. 
Facilities would include 292 mi. of 
pipeline and 10,000 hp. in com- 
pression equipment. Cost: $50-mil- 
lion. 


Mid-America Pipeline Co., Tulsa, 
Okla., reports that construction is 
virtually complete on its 2,200-mi. 
LPG pipeline connecting the 
Texas-New Mexico area with Min- 
neapolis and St. Paul, Minn., and 
southern Wisconsin. Initial capac- 


ity is 50,000 bbl./day; ultimate ca- 
pacity will be over 85,000 bbl./day. 
Distribution stations along the 
pipeline are at Greenwood, Neb.; 
Kearney and Moberly, Mo.; San- 
born and Iowa City, Iowa; Pine 
Bend, Minn.; and Janesville, Wis. 


Tennessee Oil Refining Co., divi- 
sion of Tennessee Gas Transmis- 
sion Co., Houston, has awarded 
contracts for installation of aro- 
matics production facilities at its 
Chalmette, La., refinery. This 
marks the firm’s first venture in 
petrochemicals. Facilities will in- 
clude a 6,000-bbl./day catalytic re- 
former, a 2,000-bbl./day extraction 
unit to produce benzene, toluene 
and xylenes, a 22-million-lb./yr. 
orthoxylene fractionation unit and 
a 20-million-lb./yr. ethylbenzene 
fractionator. The reformer and 
orthoxylene unit will be built by 
Bechtel Corp., San Francisco, the 
other two units by Badger Mfg. 
Co., Cambridge, Mass. Project 
completion is expected by the mid- 
dle of this year. 


Monsanto Chemical Co. announces 
it is installing the West Coast’s 
first manufacturing facility for 
phenolsulfonic acid, at its plant at 
Avon, Calif. Unit is scheduled to 
be on stream in March; it will in- 
crease Monsanto’s capacity for the 
acid by 50%. The product is cur- 
rently made by the firm at its Mon- 
santo, IIl., plant. 


University of California at Los 
Angeles has put into operation the 
world’s first high-power spiral 
ridge cyclotron. Unit has pole tips 
49 in. in diameter, features a 
spiral cloverleaf design that per- 
mits continuous acceleration of 
protons, in contrast to the bursts 
of acceleration provided by cur- 
rent synchro-cyclotrons. It can 
accelerate atomic particles to 50 
million electron volts. 


Sun Oil Co. announces it will build 
a new gas plant at its Marcus 
Hook, Pa., refinery. Over-all proj- 
ect, including tie-in with existing 
More CPI News Briefs 


(continued on page 170) 
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Plant saves $60,000 per month 
by switch to pipe lined with TEFLON® 


In a plant manufacturing a chemical intermediate, excessive 
maintenance costs and product losses ran as high as $60,000 
per month. Such frequent failures occurred in the process 
involving corrosives at high temperatures and pressures, that 
onstream time averaged only 75% during the first six months 
of operation. After a period of testing, more than 1500 feet of 
pipe lined with Du Pont TEFLON TFE-fluorocarbon resin were 
installed, Result: No failures of lined pipe occurred in over 2 
years of service, 

TeFLon TFE resins are unaffected by HCI liquid and vapors, 
fuming nitric acid—white or red—hydrofluoric acid, organic 
solvents and reagents. TFE resins are rated for use up to 500°F. 
Their non-adhesive surfaces prevent plugging by high-viscosity 
materials. TFE resins do not shatter under vibration, thermal 
or physical shock. 

The liner flared over the flanges provides protection for the 


a FLUOROCARBON 
PAT. OFF. 
BETTER THINGS FOR BETTER LIVING. . 
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TEFLON 


RESINS 


steel from the process fluid and eliminates the need for addi- 
tional gasketing. Installation costs are further reduced because 
the pipe is equipped with standard flanged fittings which are 
easily connected. And the need for careful aligning, hanging, 
welding and other special procedures is eliminated. ae 

In your chemical processes, you can insure long service life 
and greatly reduced maintenance and downtime by installing 
pipe lined with TEFLON TFE resins. For more details on 
properties and performance send for the new bulletin on Lined 
Pipe . . . and for more general information, ask for the fact- 
filled booklet, “Designing with TEFLON”. Write to: E. I. 
du Pont de Nemours & Co. (Inc.), Polychemicals Department 
CE-123, Room 2526T, Nemours Building, Wilmington 98, Del. 
In Canada: Du Pont of Canada Limited, P. O. Box 660, 
Montreal, Quebec. 


TEFLON is Du Pont’s registered trademark for its family of 
fluorocarbon resins, including TFE (tetrafluoroethylene) 
resins and FEP (fluorinated ethylene propylene) resin. 


- THROUGH CHEMISTRY 


LIFE OF ELECTRONIC COMPONENTS 


Silicone potting material, almost as dense as water, cures to this transparent, 


shock-resistant solid at 25 C. 


Electronic components can be 
imbedded into a new solventless 
silicone polymer as easily as fruits 
into a cup of gelatin. 

Although this potting material 
is a methy] silicone of 100% solid 
content, it is easily poured at room 
temperature (at 25 C., the viscosity 
ranges from 800 to 1,500 cp.) and 
flows freely in and around compli- 
cated parts. After a 16-hr. cure at 
75 C., the liquid becomes a trans- 
parent and flexible solid that pro- 
tects the imbedded parts from 
shock, vibration, moisture, ozone, 
dust and other environmental haz- 
ards. 

Called LTV 602 (low-tempera- 
ture vulcanizing), this silicone 
will also cure at room temperature 
in approximately 72 hr. and, be- 
cause of its negligible shrinkage, 
won’t stress-damage delicate parts. 

Components imbedded are read- 
ily identified and can be repaired 
or replaced by removal of a section 
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with a sharp knife. New material 
poured in the cutout section then 
cures without leaving evidence of 
repair. 

LTV’s resilience prevents dam- 
age to potted components sub- 
jected to thermal cycling from 
—65 to 125 C. At low tempera- 
tures, there is no significant effect 
on the physical properties of the 
potted units except an increase in 
hardness. High-temperature aging 
(175 C.) gives LTV increasing 
firmness, and Shore A durometer 
tests show that this silicone com- 
pound remains resilient even after 
aging 1,800 hr. 

Other studies indicate that LTV 
602 protects continuously at 150 
C., has a life expectancy of over 
3,000 hr. at 175 C. and 1,000 hr. 
at 200 C. and cures satisfactorily 
over most of the insulating mate- 
rials found in electronic assem- 
blies.—General Electric Co., Wa- 
terford, N. Y. 94A 


Styrene plastics 


Lightweight ABS plastic features 
toughness and easy processing. 


Produced by graft polymeriza- 
tion, Lustran resins are the latest 
materials to join the ABS family. 

As copolymers of acrylonitrile 
and styrene, and terpolymers of 
acrylontrile, butadiene and sty- 
rene, these Lustran resins would 
hardly be classified as new mate- 
rials. But evidently Monsanto 
Chemical Co. has perfected graft 
polymerization techniques so that 
2 high degree of molecular control 
can be imparted to the resins, per- 
mitting them to meet almost any 
desired specification. (Grafting of 
an existing polymer onto a main 
polymer chain usually occurs when 
radical-type initiators such as hy- 
droperoxide groups, 8 or y radia- 
tions create enough radicals to 
start the reaction.) 

Specifically designed for mold- 
ing and extrusion, Lustran resins 
are said to combine excellent rigid- 
ity, toughness and high tensile 
strength. They resist abrasion as 
well as metals do and show supe- 
rior thermal stability. 

One particular resin is reported 
to have 10 times the impact re- 
sistance of styrene and 4 times 
that of rubber-modified styrene. 
These resins will be used in auto- 
motive parts, household appli- 
ances, pipe fittings and other 
fields, in which they will compete 
with established ABS plastics. 

Currently produced at the rate 
of 6 million lb./yr., Lustran sells 
from 37 to 51¢/lb. but will prob- 
ably adjust to new price levels at 
the end of this year when Mon- 
santo completes a new 50-million- 
lb./yr. plant at Addyston, Ohio.— 
Monsanto Chemical Co., N. Y. 94B 


Varnish 
Liquid silicone withstands heat, 
cures quickly. 
A new dipping and impregnat- 
ing silicone varnish, Dow Corning 
981 Varnish, eliminates high-tem- 
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D. |. S. STRIPS 


10-INCH SCALE FROM 


12-INCH PIPELINE 
IN JUST ONE DAY! 


From these three methods, D. I. S. selects the one 


SOLVENTS 


BRUSHES 
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Dense scale deposits of oxides, sul- 
fides and sulphur—10 inches thick 
in some places—clogged a 12-inch 
fuel supply line. Dow Industrial 
Service engineers stripped every 
trace of deposits from this 750- 
foot pipeline—restoring full ca- 
pacity—in just 24 hours! 

Solvents and a soot pig did the 
job. But for different conditions, 
D. I. S. uses other techniques to 
get the same result. For example, 
when scale blocked a 24-inch, 
quarter-mile-long waste line, 
D. I. 8. engineers knocked out the 
deposits with a special D. I. S.-de- 
signed jet mole. Though this 
underground pipeline was buried 
10 feet deep, D. I. S. cleaned it 
completely in only 16 hours! 
Nation-wide Dow Industrial Service 
first analyzes the job to be done, 
then selects the technique which 


will do the best job, fastest. D.I.S. 
cleans all kinds of lines—fresh 
water, boiler feed-water, gas, 
waste and other lines—and every 
kind of process and heat exchange 
equipment. 


In addition, D. I. S. offers com- 
plete consulting laboratory service 
for water treatment and waste 
processing problems, backed by the 
technical resources of The Dow 
Chemical Company. For cleaning 
any kind of equipment, anywhere 
in the U. S., write or call Dow 
INDUSTRIAL SERVICE, 20575 
— Ridge Road, Cleveland 16, 
io. 


DOW INDUSTRIAL SERVICE « Division of The Dow Chemical Company 


best suited to your specific pipe-cleaning problem. § 
3. 
In most cases inhibited chemical 
solvents are used to dissolve scale. 
Ga 


NEW CHEMICALS .. . 


perature curing in producing Class 
H electrical equipment, because it 
develops most of its final bond 
strength at 150 C. in only 6 hr. 

Despite the lower curing tem- 
perature—50 C. below that re- 
quired for similar silicone prod- 
ucts—981 Varnish has enough 
heat stability to meet AIEE Class 
220 C. service. 

Suitable as a universal varnish, 
this dark brown silicone liquid can 
be used for all insulation classes 
of motors and transformers. 

The normal buty! alcohol solvent 
has several advantages over the 
xylene and toluene that are 


- blended as solvents with other sili- 


cones. The second coat of 981 Var- 
nish won’t lift or wrinkle over the 
first coat and cured varnish will 
not soak off impregnating racks 
and handling equipment to con- 
taminate the varnish tank. More- 
over, this solvent won’t affect most 
insulating materials including sili- 
cone rubber.—Dow Corning Corp., 
Midland, Mich. 94C 


Polyethylene 


Carbon black dispersion makes the 
resin moistureproof. 


A black pigmented polyethylene, 
known as Petrothene 201-220, is a 
light (density 0.916) resin that re- 
sists water seepage and won’t even 
require drying before extrusion, 
because of its originally low mois- 
ture content. 

The homogeneous carbon black 
dispersion also gives the resin a 
lightproof barrier that is required 
in agricultural mulch paper and in 
packages for photographic film. 
Resistance to light and moisture is 
retained even in coatings as thin 
as 0.75 mil (19 micron). 

With a 4-5.5 melt index, Petro- 
thene is especially suited for coat- 
ing paper, paperboard and alumi- 
num foil. Its adherence to paper is 
reported as excellent, but the resin 
requires a primer for good adher- 
ence to aluminum foil. Extrusion 
temperatures of 590-610 F. are 
recommended for best results. 
U. S. IL. Chemicals Co., N. Y. 96A 
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Aluminum-epoxy system welds metals in 45 min. 


Introduced at the recent Production Engineering and Machine Tool 
Builders Show, Devcon F is reported as the strongest, most versatile 
repair material available today. 

Made of 80% aluminum and 20% epoxy resins and modifiers, product 
adheres tenaciously to steel, iren, aluminum, bronze and glass surfaces, 
thus repairing castings, valves, pumps and all sorts of equipment. 

Packaged like a toothpaste, Devcon F is squeezed out of the tube, 
mixed with the supplied hardening agent and applied to the broken cast- 
ing or part to be repaired. At about 150 F., complete welding occurs in 
less than 1 hr. at considerable savings in lost production time.—Devcon 
Corp., Danvers, Mass. 96B 


Newsworthy Chemicals 
Page number is also reader service code number 


Protective silicone lengthens life of electronic components.......... 94A 
Lightweight ABS plastic features toughness, easy processing....... 94B 
Silicone varnish withstands heat, cures quickly.............-+.e000- 94C 
Black pigmented polyethylene resists light and moisture........... 96A 
Aluminum-epoxy system welds metals in 45 min.............+..44. 96B 
Teflon-impregnated asbestos gives low-price packing.............. 98A 
Bromine halogenation makes epoxies self-extinguishing........... 98B 
Paint thickener speeds preparation of interior and exterior paints... .98C 
New primer for plastisols and organosols resists humidity.......... 98D 
Anionic-nonionic emulsifiers stabilize chlorinated insecticides....... 98E 
Zine-plating brightener gives uniform deposits in plating baths...... 98F 
Nonbleeding pigment gives wide choice of shades..........+-..++++- 98G 


For more details use Reader Service Card 
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5,000,000 scf 28 ft OD LOX Stor- 
age Sphere. Baldwin Park, Calif. 


WHEN YOU HAVE 


PITTSBURGH-DES MOINES 


STORAGE VESSELS 


DO THE JOB FOR YOu! 


As a pioneer in cryogenics and holder of a number of patents in 
this specialized field, Pittsburgh-Des Moines brings years of ex- 
perience to the design and fabrication of storage units exactly 
meeting your requirements. Particularly valuable is PDM’s weld- 
ing know-how with aluminum, stainless and 
alloys for extreme low temperature duty. In 
addition, several completely equipped fabricat- 
ing plants coast-to-coast assure prompt service 
wherever your job locations may be. Write us! 


PITTSBURGH-DES MOINES STEEL COMPANY 


Plants at PITTSBURGH, WARREN, BRISTOL, PA. « BALTIMORE ¢ BIRMINGHAM e DES MOINES 
PROVO, UTAH « CASPER, WYO. ¢ SANTA CLARA, FRESNO, STOCKTON, CALIF. 


COMPANY 


SALES OFFICES 


P. 0. Box 660 NEW 200 42nd ‘Street 

BALTIMORE P26). P. 0, Box 3459, Curtis Bay Station N WARK. Broad Street 

BIRMINGHAM (8). ..P. 0. Box 8641, Ensley Station CHICAGO (3)........ 679 First Histon Bank Bidg. 


ATLANTA (5)...... 361 East Paces Ferry Rd., N. 


DES MOINES (8)............... 1015 Tuttle Street 
Box DALLAS (1).......... Suite 1703, Southiand Center 
SANTA CLARA, CALIF.. 0. Box 329. DENVER (2).......... 323 Railway Exchange Bldg. 


Cutaway of 45 ft 10 in. PDM 


One of 25 LOX Storage Tanks— 
Insulated Double-Shell Sphere 


9% Nickel Inner Shell 
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NEW CHEMICALS .. . 


below current national prices. 


Called Style 5875, this material—braided white asbestos with more 
than 30% Teflon by weight—has widespread application on rotary and 
centrifugal shafts, valve stems and expansion joints, reciprocating rods, 
plungers and rams. Because of its low coefficient of friction, Style 5875 
reduces wear to the packing and to mechanical components during startup 
and operation, withstands temperatures ranging from —90 to 500 F. 
And, it remains unaffected by acids and alkalis —Garlock, Inc., Palmyra, 


N. Y. 


Teflon-asbestos marriage begets low-price packing 


dy 


Although excellent as a packing, Teflon is often avoided because of its 
high cost. But thanks to a new process that impregnates asbestos with 
Teflon, a good packing material is now available at approximately 40% 


98A 


Epoxies 
Self-extinguishing resins begin to 
move out of experimental stage. 

Bromine halogenation has been 
found more efficient than chlorina- 
tion in making two epoxy resins 
self-extinguishing. The resins, 
X-3442 (49% Br.) and X-3441.1 
(19% Br.), hardened with common 
curing agents, can be blended with 
liquid epoxies to make self-extin- 
guishing castings. 

Both resins give castings and 
laminates that have physical and 
electrical properties comparable to 
those of conventional epoxy resins. 
Usually, fire retardance is ac- 
‘ quired without degradation of the 
mechanical or electrical proper- 
ties; at 300 F., however, all sys- 
tems containing these brominated 
epoxies lose approximately 50% 
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of their initial flexural strength. 

Blends with novolak resins are 
expected to result in higher modu- 
lus even at elevated temperatures. 

These brominated systems, still 
at the experimental stage, hope to 
find a market in laminated aircraft 
structures, glass- and paper-based 
electrical circuits, filled castings, 
aircraft and missile adhesives. In- 
itial prices range from $1 to 
$2.01/lb.—The Dow Chemical Co., 
Midland, Mich. 98B 


For More Information about any 
item in this department, circle its 
code number on the Reader Service 
Postcard (Page 203) 


Briefs 
Paint thickener Cellosize QP-15,- 
000 promises drastic reductions in 
the time and attention needed for 
thickening exterior and interior 
paints. Because of its high solu- 
bility and delayed thickening ac- 
tion, Cellosize can be safely added 
without causing clumps, globs or 
tacky mixtures—Union Carbide 
Chemicals Co., N. Y. 98C 


A new primer, Armitage P-289, for 
plastisols, organosols and_ tex- 
tured vinyl finishes claims excel- 
lent color retention and resistance 
to salt spray and humidity. Ap- 
plied by spray or dip coating, it 
adheres strongly to substrates 
such as steel, aluminum, galvan- 
ized metal and glass. Drying time 
is about 5-15 min.—John L. Armi- 
tage & Co., Newark, N. J. 98D 


Anionic-nonionic emulsifiers, Agri- 
mul A-100 and N-100, blend in al- 
most all chlorinated insecticide 
concentrates in current use. The 
nonionic content of both emulsifi- 
ers is due to an ether-linked sur- 
factant that contributes long 
shelf-stability to the concentrate, 
making it stable even when diluted 
in hard water—Nopco Chemical 
Co., Newark, N. J. 98E 


Plating brightener for zinc-plat- 
ing baths now allows zinc to reach 
low-current-density areas such as 
recesses and threads. Called 
Brightener 25, the new liquid gives 
crystal-clear zine deposits on case- 
hardened or hot-rolled steel and 
may be added directly to plating 
baths without prior dilution.— 
Metal and Thermit Corp., Rahway, 
N. J. 98F 


A quinacridone with a brilliant 
red-violet hue, Quinto Magenta 
RV-6803, is a new nonbleeding pig- 
ment for automotive finishes, inks 
and plastics. It gives red shades 
with molybdate orange, clean pas- 
tel tones with titanium dioxide and 
iridescent red-violet shades with 
nonleafing aluminum. — National 
Aniline Div., Allied Chemical, 
New York. 98G 
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YOUR extremely versatile material has 
© ccutvitiated to the improvement of a variety 
Oy products as well as having helped make 
@® many new products possible. Oronite Polybutenes 
See @e® can pay you big dividends, too. Why not have your 
@ @® technical people evaluate these compounds for your present or 
ORONITE z future needs. A technical bulletin and Polybutene samples 
are available on request. Contact the Oronite office nearest you. 


POLYBUTENES 


Characteristics of Oronite Polybutenes Some applications 
Non-drying, tacky, viscous 
Grades from 50-20,000 SSU @ 210° F. automotive caulking compounds 


soundproofing compounds 


1 or 1— on the Gardner color scale. industrial and household sealants 
Excellent stability adhesives 

Approximately one double bond per molecule; free special purpose greases and lubricants 


from diene unsaturation. 


Compatible with a multitude of industrial chemicals, 
rubbers, and resins 

For example: soluble in benzene and ethyl! ether; 

compatible with natural rubber and many styrene- as 
butadiene copolymers; compatible with many phenol 
condensation products, polythylenes, and epoxy resins. 


an extender for rubbers 
a plasticizer for resins 


Outstanding sleptrion! propertios an impregnant for paper insulation of electrical 


Dielectric strength at 80° C...35+ KV. Power factor at canis 
100° C and 60 cps...0,01%. 
° as a cable oil in compression cables 
Impermeable to gases a dielectric for capacitors 


Composed of closely packed, branched-chain molecules. 
waterpoofing compounds 
Outstanding hydrophobic properties leather impregnants 
Highly paraffinic; low polarity. n coatings for porous materials such as cement 
' and cinder block 


Leaves no ash or stain upon decomposition 
as a lubricant in metal drawing processes 


Decomposition occurs sharply near 500° F, 


ORONITE DIVISION 


EXECUTIVE OFFICES « 200 Bush Street, San Francisco 20, California 
SALES OFFICES « New York, Boston, Wilmington, Chicago, Cincinnati, Cleveland, Houston, 
Tulsa, Los Angel San Fr i Seattle 
wane FOREIGN AFFILIATE « California Chemica! international, inc., San Francisco, Geneva, Panama, Sao Paulo 


Mw CALIFORNIA CHEMICAL COMPANY 
® 
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e Compression on edge holds glass in mounting. 
e Multiple layers give extra safety factor. 

e It confines pressure up to flange rating. 

e Cover-disk protects glass from chemicals. 


The common sight glass—fre- 
quently the weakest link in a chain 
of pressurized vessels—is now 
available in a model that has as 
much strength as the flange that 
holds it. 

The new glass has a _ unique 
mounting that eliminates stresses 
in the lens, reinforces the natural 
strength of the glass to the point 
where it can be used for all vapor 
and liquid service within the limits 
of the flange mounting—from full 
vacuum to the standard rated work- 
ing pressure of the flange series. 

In many conventional sight 
glasses, the lens is locked in place 
with a seal gasket that presses on 
the lens face. The new mounting 
avoids setting up stresses perpen- 
dicular to the face by placing the 
lens in a flange, surrounding it with 
a resilient gasket upon which rests 
a sloping compression ring. 


100 


When the compression ring is 
pressed down, the gasket firmly 
cushions the lens around its pe- 
riphery. The compressive stress that 
is set up strengthens the lens 
against pressure or impact, perpen- 
dicular to its face. 
> Lens Construction—Called Safe- 
lite, the lens consists of two outer 
tempered glass disks and one 
Pyrex-brand shielding disk (or any 
other specified glass material). All 
three are bonded together with a 
clear, high-temperature, chemically 
resistant interlayer. 

Each of the main disks can hold 
the full rated flange pressure of 
the mounting, should the other 
break from accidental or natural 
causes. The shielding disk protects 
the pressure disks from chemical 
attack. Serving a double purpose, 
the interlayer prevents condensa- 
tion between disks and absorbs any 


Bia Cushion Gasket 


Compression 
Lens Gasket 


disk movement due to differences in 
the coefficient of expansion of the 
disks used. 

Invented by Gene LeRoy of 
Charleston, W. Va., the glass was 
developed to its present state of 
reliability by PresSure Products 
Co., which obtained a patent license 
in 1957. 
> Safety Considerations — Each 
unit is assembled and tested at the 
factory for pressure twice its nor- 
mal operating capacity. Final in- 
stallation on the pressure vessel 
can’t affect the glass itself, since 
even uneven tightening of the 
mounting doesn’t place the glass 
under undesirable stresses. 

Since the design of the new glass 
was predicated on safety, the prod- 
uct underwent extensive testing be- 
fore it was released for marketing. 

When subjected to 10 times nor- 
mal operating pressure for an ex- 
tended period of time, the lens was 
unaffected and only slight gasket 
leakage was reported. Also while 
under pressure, the glass was ex- 
posed to severe temperature 
changes and heavy steel balls were 
dropped onto the lens face. 

Result: no rupture, blowout or 
other failure occurred. The impact 
of the steel balls did break the ex- 
ternal lens, but the fractured glass 
remained on the face of the lens, 
held by the compressive force of 
the gasket. No leakage occurred. 
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THERE /S A DIFFERENCE IN PIPE FITTINGS 


Out-Dated Forming 
Methods Reduce Wall 
S704 Thickness as Much as 
35% at the Bend. 
® 
CONTROLS WALL 


THICKNESS AT 
THE BEND 


Long tangent elbows may look very 
much alike—but micrometers don’t 
deceive. “Section” a Speedline elbow 
and compare it with any other. Then 
consider the difference Speedline con- 
trolled wall thickness can make in your 
critical process lines. 


Controlled wall thickness means you 

get consistent fitting strength and ef- 

fective corrosion resistance all along ae 
the line. Speedline forming equipment 
assures accurate control of wall thick- Measurable. 
ness... at the bend in accordance with 

MSS-SP-43 specification. And you can 

count on Speedline quality control 

whether you specify Speedline fittings 

in stainless steel, aluminum, titanium, 

Hastelloy or other special corrosion- 

resistant alloys . . . including eccentric 

reducers and reducing tees and crosses. 


Leading plants have proved there is a 
measurable difference in quality with 
Speedline fittings . . . the only complete 
line of long tangent fittings available 
from distributor stocks from coast to 
coast. Let a Speedline distributor prove 
the difference Speedline can make at 
your plant. 


See pages 1513 to 1516 of the Chemical 
Engineering Catalog for Distributor 
listing. Complete catalog information 
available on request. 
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CORROSION-RESISTANT FITTINGS 


A PRODUCT OF HORACE T. POTTS COMPANY « 500 E. ERIE AVENUE, PHILADELPHIA 34, PA. 
101 
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NEW EQUIPMENT .. . 


Colored internal lens disks are 
available as shields against in- 
tense light; special nonbrowning 


Front view of fractured iens. Second- 
ary internal lens prevented complete 
rupture, maintained liquid seal. 


glass can be used with radioactive 
materials. — PresSure Products 
Co., Charleston, W. Va. 100A 


Metering pump 


Two corrosive liquids can now 
be metered at the same time. 

A low-capacity metering pump, 
able to handle up to 500 gpd. at 
100 psi., comes equipped with in- 
terchangeable Tyril or Penton 
plastic heads to take a wide range 
of corrosive liquid flows. 

The single-head model can 
meter up to 250 gpd., has a simple 
belt and pulley arrangement for 
scale-downs to 140, 80 or 40 gpd. 
Dual-head model can take 500 gpd. 
—either proportioning two differ- 
ent chemicals separately, or else 
handling twice the single-head ca- 
pacity of the same liquid. 


over 10:1 range while the posi- 
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Stroke length can be adjusted 


tive-displacement, diaghragm-ac- 
tion pump is operating. (On the 
dual-head model, stroke-length ad- 
justment and indication for each 
head are separate.) Long dia- 
phragm life is promised by short 
stroke length and slow stroking 
speeds, while the absence of stuff- 
ing boxes, shaft seals and packing 
glands eliminates leak worries. 

oil-enclosed, cam-drive 
mechanism features force-feed 
lubrication, double bearings, oil- 
level window and no cantilever 
loads. — Wallace & Tiernan Inc., 
Belleville, N. J. 102A 


Reaction automator 


Distillations, reactions can 
be carried out automatically. 


A new instrument “automates, 
programs, monitors and controls re- 
actions and distillations of any 
size.” Small (12 x 4 x 7in.), with 
separate power and control circuits, 
the device permits highly individ- 
ualized reaction control over pre- 
set limits of time, temperature, 
pressure, volume, position and mo- 
tion. 

Its versatility permits such op- 
erations as heating a number of 
reactants, adding reagent, raising 
the mixture to a higher controlled 
temperature to complete the reac- 
tion—all under specified time and 


For More Information about any 
item in this department, circle its 
code number on the Reader Service 
Postcard (Page 203) 


pressure conditions. Furthermore, 
several reactions or distillations 
may be run simultaneously. 

A built-in alarm system is acti- 
vated by the interruption of the 
control circuit by any monitor; 
and corrective heaters, mixers, 
timers, and the like, may be pro- 
grammed into the alarm system as 
well as into the central power cir- 
cuit.—Scientific Glass Apparatus 
Co., Bloomfield, N. J. 102B 


Submersible motor 


Electric a.c. source is leak-, 
pressure- and corrosionproof. 


Designed for close coupling to 
centrifugal pumps under any depth 
of corrosive liquids, this line of sub- 
mersible a.c. motors comes in ca- 
pacities from 3 to 40 hp. (for poly- 
phase power sources) and j to 5 
hp. (for single-phase connections). 

The motors are oil-filled to pro- 
tect against bearing wear, never 
need additional lubrication. Key 
to construction: a neoprene dia- 
phragm with built-in O-ring and 
positive shaft seal, completely en- 
circling the motor base, which dis- 
perses pressure differentials over 
the larger area by simple flex ac- 
tion. In 40 C. air, the motors are 
rated for 55 C. temperature rise 
during 3-hr. duty; in 40 C. liquids, 
same temperature rise—continu- 
ous duty.—Reliance Electric & 
Engineering Co., Cleveland. 102C 
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SENSING ELEMENTS 


TRANSDUCERS 


CONTROLLER 


REMOTE CONTROL STATION 


RECORDER 


DATA PROCESSING 


FINAL CONTROL 


When you specify process controls... 
BUYING A LOOP OR A NOOSE? 


Why “strangle” process technology? Hagan solid-state, electronic 
controls are designed to meet rigid specifications of high reliability, 
simplicity, and repeatability . . . yet, they’re flexible and adaptive 
enough to meet changing process needs. 

The core of Hagan’s PowrMag electronic control loop is the con- 
troller. A high gain operational magnetic amplifier within the control- 
ler produces all control actions . . . proportional band, reset, rate . . . 
multiplication, addition and subtraction . . . through interchangeable 
resistive and capacitive components. 

The Hagan electronic control system expands from this controller 
to other components that include all the hardware necessary for a 
simple or sophisticated control loop. From temperature, pressure and 
flow measuring devices to final control elements and data acquisition, 
each component has been engineered to meet high standards of re- 
liability and accuracy. 

For information on Hagan PowrMag electronic process controls, 
write HAGAN CHEMICALS & ConTROLS, INc., Hagan Center, Pittsburgh 
30, Pennsylvania, or telephone WAInut 2-3737. 


HAGAN 
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NEW EQUIPMENT .. . 


Any way you look at it, it’s different ... 


It might be called a locomobile or an automotive—actually it’s a track- 
mobile. On its rubber tires, it functions like a small truck for pulling 
dollies or plowing snow. With road wheels retracted, it rides the rails 
like a switch engine, can move a line of freight cars by either pushing or 
pulling. Chameleon-like, it can change roles in a matter of seconds. It 
can move a rail car anywhere, then drop its wheels and roll away. Its 
large tires allow driving over tracks even where it has to clear full rail 
height. And it has a special hydraulic coupler that permits transferring 
part of the weight of the freight car to its own wheels to give good 
traction in any weather.—Whiting Corp., Harvey, III. 104A 
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Flow rate comparator 


New precision instrument can 
calibrate liquid flowmeters. 


Designed to calibrate liquid 
flowmeters within the range of 
0-800 Ib./hr., this laboratory-qual- 
ity comparator is highly precise 
yet easy to operate. The unit 
checks orifice, rotameter and tur- 
bine-type flowmeters. 

Based on a dynamic weighing 
principle, the inertia-compensated 
device electronically clocks the 
flow of a known weight of liquid. 
Accuracy is said to be +0.25%; 
sensitivity, 0.0215%, and flowme- 
ters don’t have to be removed from 
their installations to be cali- 
brated. 

Mechanically, what’s measured 
is the time it takes for fluid flow 
to balance a known added weight. 
A magnetic switch circuit senses 
the start and stop of this weighing 
cycle, triggers an external timer. 
Flow rate is then computed from 
the recorded time, known added 
weight, and a constant. 

The basic unit requires an ex- 
ternal electronic counter.—Sim- 
monds Precision Products, Tarry- 
town, N. Y. 104B 


Hot-water source 


Steam-water mixer turns 
out instant hot water. 


Hot water is yours—without tank 
or heater—through a new stainless 
steel, direct-diffusion steam and 
water mixer. 

Available in two models (one 74 
in. long, weighing 6 lb.; the other © 


More New Equipment News 


(continued on page 176) 
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CLEANED 
SAFELY 


STAINLESS STEEL BOILERS, HEAT EXCHANGERS, ATOMIC INSTALLATIONS, CHEMICAL 
PROCESSING EQUIPMENT CLEANED SAFELY, EFFICIENTLY WITH PFIZER CITRIC ACID 


@ Industry experience proves that 
citric acid eliminates chloride stress 
corrosion problems — provides ef- 
fective descaling —- permits easier, 
more efficient after-rinsing. 
Discuss with your chemical 
cleaning service company these ad- 
vantages of Pfizer Citric Acid in 
Stainless steel cleaning solutions: 
Citric acid is highly efficient 
in removing imbedded metal 
and oxide films from stainless steel. 


Citric acid’s excellent seques- 
tering ability prevents repre- 
cipitation of dissolved scale. 


3 Citric acid cleaning eliminates 
the problem of chloride stress 
corrosion. 


4 Citric acid can be effectively 
inhibited without losing its 
cleaning or sequestering ability. 


5 Citric acid is sold as a dry, 
100% acid — meaning savings 
in storage and handling. 


Citric acid is water soluble, 
easy to handle, and non-toxic. 


Let us send you further information, 
cost and obligation-free! 


| want to learn more about the use 
of Pfizer Citric Acid for cleaning 
stainless steel equipment. Please 
send me Technical Bulletin 102. 


Zone. State. 


Science for the world’s well-being 


Manufacturing Chemists 
for Over a Century 


CHAS. PFIZER & CO., INC., CHEMICAL SALES DIV., 630 FLUSHING AVE., BROOKLYN 6, N. Y. 
Branch Offices: Clifton, N. J.; Chicago, Ill.; San Francisco, Calif.; Vernon, Calif.; Atlanta, Ga.; Dallas, Tex., Montreal, Canada 
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SERVO POWER 


The powerful Servomatic motor in TRANSCOPE® 
Recorders and Transmitters, both pneumatic and 
electronic, is a plus f-ature that makes Taylor in- 
strumentation mor. than ever your best buy. 

The tremendous power of these servos not only over- 
comes friction and other problems associated with 
wear, it also means that the weakest signals, or the 
minutest changes in signal, are accurately registered 
and acted upon. It therefore assures unprecedented 
accuracy of recording and control. 

Superior design, finest quality components and top- 
flight engineering combine to save you money in 
these areas: 


e You can maintain better product quality— with accu- 
racy of % of 1%, or 4% of 1% if desired. 


e Your maintenance costs are reduced — because rugged 
construction minimizes need for maintenance—and 
maintenance is simpler when required. 


e You can operate auxiliary equipment—such as alarms, 
digital encoders and potentiometers because of the 
great reserve of power inherent in the servo motor. 


e You need a smaller inventory of parts—and your op- 
erator training time is reduced. 

Ask your Taylor Field Engineer to show you how servo 
power can help you cut costs and obtain better control. 


Taylor Instrument Companies 
Rochester, N.Y., and Toronto, Ont. 


Taylor Luslruments 


MEAN ACCURACY FIRST 
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NICAL REPORT 


DICALITE DEPARTMENT * GREAT LAKES CARBON CORPORATION « 612 SO. FLOWER ST., LOS ANGELES 17, CALIFORNIA 


Dicalite Filteraids Perform Vital . 
Step in Uranium Oxide Production 


The filtration of uranium liquors for 
use in the atomic energy program is 
one of the newer applications of 
Dicalite. The important point, 
though, is the stage at which this fil- 
tration takes place, its difficulty and 
its critical nature. 

Kermac Nuclear Fuels Corpora- 
tion operates the largest type plant 
of its kind in the country at Grants, 
New Mexico. Contrary to popular 
belief, they do not make charges for 
atomic bombs. Instead, they produce 
yellow cake, which contains the ura- 
nium oxide (U;O,) that is sold 
under contract to the Atomic Energy 
Commission. 

The process, briefly, is this: The 
ore, a type of sandstone, is crushed 
and leached with sulphuric acid. The 
leached ore is separated into sands 
and slimes by cyclones, with the 
sands being washed in rake classifiers 
and the slimes being washed in coun- 


| 


Dicalite Filteraid being poured into a mixing tank at Kermac Nuclear Fuels 


tercurrent thickeners. The washing 
solutions from both steps are com- 
bined, and this is where filtering with 
Dicalite Filteraids enters the process. 

These solutions carry suspended 
solids, some of which are practically 
microscopic, requiring an extremely 
sharp filtration for thorough removal. 
This thorough removal is very neces- 
sary in the processing of uranium 
liquors in that the effluent from the 
filters must have a practically zero 
solids content for the following sol- 
vent extraction process to be most 
effective, and to provide required 
purity in the final product. Dicalite 
Filteraids have proven satisfactory 
in this critical operation, yielding a 
filtrate of desired clarity. 

A Dicalite engineer is well fitted 
to advise with you on problems in 
filteraid filtration, either on everyday 
materials or unusual applications 
such as this. 


| 


Corporation for the filtration of uranium liquors. From here the filteraid slurry 
‘is metered by a proportioning pump into the pregnant liquor going to stainless 
steel pressure-type filters, where the last traces of suspended solids are removed 
before the liquor goes into the solvent extraction phase. 
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William P. 
Belford 


DICALITE’S 
“MAN ON THE SPOT” 
Before making specific filtration rec- 
ommendations to Kermac, Bill Belford 
took samples of their uranium liquors 
to the Dicalite products laboratory at 


| Walteria, California, for thorough pre- 


liminary tests. He also arranged to sup- 
ply the Kermac laboratory with a 
Dicalite Bomb Filter, which is used to 
maintain a constant check on their fil- 
tration operations. He has worked 
closely with Kermac Nuclear Fuels 
ever since. 

Before training as a Dicalite filtration 
engineer, Belford had an extensive 
background in chemical and mining 
engineering, with special emphasis on 
the technology of clays and related 
minerals. He studied at the University 
of Arizona, and was for 2 years with 
Gladding McBean, in laboratory con- 
trol work. Deeply interested in the fil- 
tration of municipal water supply, Bill 
is a member of the American Water 
Works Association. 

In addition to Kermac, Belford serves 
many other Dicalite customers in 
different industries throughout the 
Southwest. 


TECHNICAL LITERATURE 
on Dicalite Filteraids is available 
on request. Bulletin B-14 discusses 
the principles and operating prac- 
tices of filteraid filtration, and its 
applications in many industries. 
Write for your copy to Dicalite 
Dept., 612 So. Flower St., Los 
Angeles 17, Calif. 
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HASTELLOY C* SILVER TITANIUM 


Working with unusual metals or alloys—as well as with standard 
metals and alloys—is almost an everyday occurrence at Cambridge. 
For instance, not too long ago, we developed the first practical method 
of weaving titanium into wire cloth—with mesh counts far higher 
than had been expected by the customer. Platinum, lead, stainless 
steel, or bronze—whatever the metal.or alloy used, Cambridge has 
the experience and facilities to produce wire cloth in any size or 
quantities to the closest tolerances. 


If you require fabrications—of any shape or size—Cambridge has the 
craftsmen and know-how to fill even the most rigid specifications. 
Or, we’ll draw up prints for your approval. There’s a wire cloth expert 
near you—ready to discuss your needs and show you 
how to get what you want economically and on time. 
He’s your Cambridge Field Engineer...and his name 
is listed in the Yellow Pages under ‘“‘Wire Cloth.” Or, 
write for our illustrated, 120-page catalog. 


Refer to our technical data sheets in CHEMICAL ENGINEERING CATALOG, Page 185 


The Cambridge Wire Cloth Co. 
DEPARTMENT G © CAMBRIDGE 1, MARYLAND 
Manufacturers of Wire Cloth, Wire Cloth Fabrications, Metal-Mesh 


T.M. of Union Carbide Co. Conveyer Belts end Gripper® Metel-Mech Sings. 
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one more 
for the road ... 


At Wyandotte it’s a must—that one last _ 
test of a sample from every tank-@ar ship- _ 
ment of chlorine! It comes after all the other 
tests and precautions so it almost never 
turns up trouble. But when it does, no ship! 
That’s why every drop of chlorine that 
leaves Wyandotte will meet your specifica- 
tions exactly. You can count on it! Try it... 
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WYANDOTTE CHEMICALS 


MICHIGAN ALKALI Diviston 


TTE 


AN 
KEY C 


CLASS 
PERMIT 
No. 1 


W yandotte, Mich. 


I’m interested in Wyandotte chlorine in tank-car 
quantities. Send (_] technical data [] price sheets. 


I use chlorine for 


BUSINESS REPLY MAIL 


No postage stamp necessary if mailed in the United States 


POSTAGE WILL BE PAID BY 


WYANDOTTE CHEMICALS CORPORATION 
MICHIGAN ALKALI DIVISION 
WYANDOTTE, MICHIGAN 


CUT OUT, FOLD, STAPLE, AND MAIL TODAY! 
(FOLD HERE ALONG LINE, THIS SIDE OUT) 
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NOW HEAT 
STORAGE TANKS 
WITHOUT STEAM 


Economical Brown 
Fired Fintube 
Immersion Heater 


Short on steam? Need additional boiler capacity? Avoid the 
expense of adding more boiler capacity, piping, insulation . . . 
plus acquiring condensate and feedwater problems. 

Brown Fired Fintube Immersion Heaters heat asphalt, 
Bunker “C” oil, and other liquids in tanks for pumping, 
storage, blending, or loading . . . without steam! Low in initial 
cost and high in operating efficiency, fired immersion heating 
by Brown is the most economical method of tank heating. Not 
limited by steam temperatures, Brown Fintube Immersion 
Heaters can heat to any desirable temperature above those 
possible with steam. Two standard sizes, 10’’ for 1,250,000 
BTU/hr. and 8” for 750,000 BTU/hr. Higher capacities by 
using multiple units. Gas or oil fired, with or without auto- 
matic control. Write for Bulletin 410, Brown Fintube Com- 
pany, 300 Huron Street, Elyria, Ohio. 


BROWN FINTUBE 


PERFORATED FINTUBES 
KEY TO PERFORMANCE 


Perforated Fins provide increased surface 
that lowers metal temperatures and in- 
creases efficiency. Perforations permit 
circulation around and through the fins, 
accelerating thermal currents. This improved 
circulation prevents stratification of material, 
minimizes, fouling of fintube, and reduces 
sedimentation. 


A Complete Line of Tank Coils 


Brown Fintube makes a complete line of 
steam and direct fired coils for all types of 
tanks. Write for Bulletin 300 and 410. 


BROWN FINTUBE 


neat transfer Prooucts SYMBOL OF EFFICIENCY IN HEAT TRANSFER PRODUCTS 
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Process Flowsheet 


Fully commercial plant climaxes Hercules Powder Co.’s market 
development for new thermoplastic that features 
blend of corrosion resistance, dimensional stability. 


Unfold flowsheet 


ACETIC 
RECOVERY 

COLUMN 


4 Polymerizer converts bis chloro methy! oxetane into unfinished 
polymer. Product is extruded as strands, which are then cooled and cut. 


— 
| be | TANK 
| TANK 
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N. P. CHOPEY 
Assistant Editor 


An intensive program of market development 
and semicommercial production reached full-scale 
fruition in the plastics field last summer, when 
Hercules Powder Co, started up a new, 2.4-million- 
lb./yr. plant to make chlorinated polyether mold- 
ing compounds at Parlin, N. J. 

Sold under the tradename of Penton, the new 
compounds are polymers of bis chloro methyl 
oxetane. They feature a combination of corro- 
sion resistance and high dimensional stability— 
they can be used in contact with virtually all chem- 
ical fluids except fluorine and a few full-strength 
acids, in most cases at continuous temperatures 
of 250-275 F. And they have good fabricability: 
solid-Penton equipment, as well as equipment 
coated or lined with this thermoplastic, is com- 


mercially available and has won acceptance in 
applications such as pipe and fittings, valves, 
tanks, pumps and meter parts. 

Selling price—currently $2.50/lb.—will keep 
Penton in the category of a high-quality specialty 
resin. Hercules declares that the product offers 
advantages in performance, and in some cases in 
price, over metals for many uses. 
> Chemistry—Penton provides Hercules with an 
attractive outlet for pentaerythritol, a polyhydric 
alcohol that is made by the firm at Louisiana, Mo., 
and that also finds an outlet in production of alkyd 
resins for paints. 

Over-all procedure for making the plastic 
starts with a three-step operation for synthesizing 
the monomer from pentaerythritol. This is fol- 
lowed by polymerization, separation of unreacted 
monomer and finishing the product Penton for 
sales, 

First, the pentaerythritol is treated with 
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acetic acid. Resulting tetra-acetate is hydrochlo- 
rinated to give a high yield of the trichloromono- 
acetate, and latter material undergoes a ring- 


is separated and recovered for recycle. The 
polymer is blended with coloring agents, then fin- 
ished for sale as pellets or powder. 

> Following the Flow—Pentaerythritol is com- 
bined stoichiometrically with glacial acetic acid, 
together with an undisclosed catalyst, in a small 
dissolving tank at slightly above ambient tem- 
perature. Partially reacted mixture is heated, then 
enters the top of a specially designed hydro- 
chlorinator with a second catalyst. The reaction 
with acetic acid doesn’t reach completion until 
after the hydrochlorination has gotten under 
way. 


Anhydrous hydrochloric acid feed for the 
hydrochlorinator is prepared by contacting 31% 
acid with calcium chloride brine in a tray column 


in a drum. 
> Hydrochlorinate, Close Ring—The hydrochlorin- 
ator is a vertical, jacketed liquid-gas contactor 
about 50 ft. high. Reaction pressure is up to 25 
psig., and the hydrochlorination product, pen- 
taerythritol trichloromonoacetate, leaves the bot- 
tom at about 320 F. Acetic acid distills out and 
leaves overhead, together with some water. This 
stream is caustic-treated to assure that any chlo- 
ride ion present is bound ; then the stream is heated 
and goes to a tray column where acid is recovered 
as bottoms. 

The trichloromonoacetate is cooled after leav- 


,—will keep closure reaction to produce bis chloro methyl 24 ft. high. Acid leaves overhead, is cooled and 
ity specialty | oxetane (BCMO), which constitutes the monomer  demisted, then enters the bottom of the hydro- 
roduct offers (see reactions, below). chlorinator; diluted brine leaves the tray column | 
yme cases in Monomer is polymerized, and unreacted BCMO _at about 300 F. and is then regenerated by flashing 
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action sequence, pentaerythritol to Penton: | 
| 1. Acetylation, hydrochlorination 2. Ring 
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ing the hydrochlorinator. Next, it is combined with 
sodium hydroxide in a ring-closure reactor—a 
horizontal, tanklike vessel that also serves to 
steam-distill the closed-ring product. 

Reaction product, bis chloro methyl oxetane, 
leaves in an overhead stream under vacuum at 
160-212 F. It is then separated in three distilla- 
tion steps to prepare it for polymerization. 
> Separate—The first distillation is carried out 
under vacuum in a tray column 45 ft. high. BCMO 
stock and some water come off the top at about 
160 F. and go to a decanter. Most of the water 
that was introduced with the column feed leaves 
as bottoms, together with unreacted trichloro- 
monoacetate, and recycles to ring-closure. 

BCMO stock from the decanter is heated and 
goes to a second distillation column, a tray column 
that functions as a dryer. Water leaves overhead ; 
the BCMO stream leaves the bottom at about 
355 F. 


The third distillation column serves to remove 
byproduct tetrachloride as bottoms. It is 70 ft. 
high, operates with a temperature difference of 
about 85 F. between top and bottom, 
™Polymerize—Polymerization of the BCMO takes 
place in a reactor specially designed to give high 
yield with a single pass. It operates above 390 F., 
uses a catalyst of the Lewis acid (electron ac- 
ceptor) type. 

A mixture of polymer and unreacted monomer 
leaves the reactor, goes through extrusion and 
cutting steps to a horizontal, tank-type vessel that 
strips the monomer. Monomer leaves overhead, is 
separated from water introduced during forma- 
tion and handling of the polymer, and recycles to 
the distillation system. 

Polymer is combined with coloring agents, 
then is ready for final extrusion and processing to 
yield finished Penton in the form of pellets or 
powder. 
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Men in white clean and sterilize Adsco Expansion 
Joints with steam and detergents, dry, and hermetic- 
ally seal them in polyethylene bags. At an Air Force 
Titan missile base, system contamination is less than 
25 parts per million, with no particle larger than 150 


microns. 


Cleanliness of this magnitude reveals the slightest 
imperfection. The construction of these expansion 
joints which glisten like diamonds is revealed as not 


just good, but perfect; one slip could bring disaster. 


When special designs and/or services with quality 
workmanship and dependability are required... call 


on Adsco. 
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EXPANSION JOINTS 
BEING SCRUPULOUSLY 
CLEANED BEFORE 
OPERATION 


ADSCO DIVISION 


MILBURN STREET 
BUFFALO 12. NEW YORK 


YUBA CONSOLIDATED INDUSTRIES, INC. 
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IEANS CONTROLLED DISPERSION AT PACIFIC TILE 


Pete Doppenberg, Pacific Tile Pressing Foreman and John 
Boros, Chief Ceramic Engineer review formulation schedule. 


New equipment installation increases output... with 
reduced lamination loss and improved body 


sed tile output alone was not enough for Pacific Tile & 

1 Company, Paramount, California. John Boros, Chief 
Engineer wanted better tile . . . faster. 

new 2F Simpson Mix-Muller delivers 50°% greater mixing 
and excellent plasticity with a reduction in moisture re- 

its per batch. A unique arrangement of equipment (see 
has considerably reduced batch preparation time and | = 


ler’s bottom door discharge delivers a full batch to the RN 
pper in less than one minute. 

Tile wanted more than a mixer. Controlled Dispersion 
-Muller’s unique physical adaptability to ceramic systems, 
1 with National Engineering Company’s know-how helped 
achieve their goal of increased quality . . . in quantity. 

Efficient layout of preparation 


If you mix, it will pay you to remember that 
the controlled dispersion of dry/solid, solid/ near-continuous operation. akan 


solid and wetted/solid is our business. mixer conserves valuable mulling 
time by preblending dry mix. Batch 
can be charged to muller within one 
minute of muller discharge. 


MIX-MUL LER DIVISION National Engineering Company 


a 636 Machinery Hall Bldg. * Chicago, Ilinois 
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SS RUGGED IMP MILL 


THE MULTI-PURPOSE GRINDING UNIT 
GRINDING e BLENDING e SEPARATING e CONVEYING e DRYING 


* DESIGNED FOR FINE GRINDING 

The Imp Mill is particularly intended for medium fine and fine grinding of 
softer non-metallic minerals and many manufactured products. Wide usage 
of the Imp Mill is made in a great many fields where pulverizing is desired. 

K VERSATILITY OF APPLICATION 

Mills are built in a variety of types and sizes to produce many different 
capacity requirements. They have a wide degree of adjustment of product 
fineness, ranging from about 20 mesh to 325 mesh, depending upon mate- 
rial handjed. 


* NEED OF CLASSIFIER 
For higher finenesses or more uniform finished products than the Imp Mill 
would normally produce, an air classifier may be used. Either an integral 
Whizzer Separator or a Raymond Mechanical Air Separator could be installed 
according to the particular type of operation needed and the material to be 
processed. 


* FLASH DRYING 

The basic design of the Imp Mill readily adapts itself to the simultaneous 
drying and pulverizing of materials. The Mill utilizes heated air or products 
of combustion for removing surface moisture and, in special cases, chemi- 
cally combined water from materials during grinding. In all instances air is 
used as the conveying medium. 

* FLEXIBLE IN INSTALLATION 
Each Mill System is a compact installation, engineered to fit most any plan 
or layout. The floor space is held to minimum requirements of Mill and 
Drive Motor. Piping variations permit cyclone collector, within limits, to 
discharge material where needed. Systems are completely enclosed from 
feed hopper to finish bin. 

K DUSTLESS OPERATION 

The excess air is diverted to a secondary collector or, where permissible, FOR FURTHER DETAILS ON THIS AUTOMATIC UNIT WRITE 
can be exhausted to the atmosphere. FOR RAYMOND IMP MILL CATALOG NUMBER 87E 


INC. 


427 W. RANDOLPH ST. a Sales Offices in 
CHICAGO 6, ILLINOIS Principal Cities 
Combu heater Ltd., Montreal, Canada 
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THERMUTATOR 

HEAT EXCHANGER 
TAKES THE STRIATIONS 
OUT OF 
PETROLEUM JELLY 


TROLEUM 


JELLY | 


Cherry-Burrell Cures Those Jelly Row Blues 


Product appearance can make or 
muff a sale as a large manufacturer 
of petroleum jeliy discovered. His 
ning lay in unappealing rows or 
ayers of different textured jelly. He 
asked Cherry-Burrell if they could 
give his product more of a together- 
ness look, solve his Jelly Row Blues. 

After studying his manufacturing 
process and running laboratory tests 
on the product, Cherry-Burrell engi- 
neers found the trouble. The manu- 
facturer’s previous equipment cooled 
a slowly and produced striations in 

jar. 


The engineers recommended a 
Cherry-Burrell Thermutator. Now 
the manufacturer has complete con- 
trol over product temperature. And 
the Thermutator blades texturize the 
product, give it a smooth, uniform 
appearance. Sales picked up. And 
now the manufacturer whistles a 
happy tune. Why not? His petroleum 
jelly is a popular first choice every- 
where. 

Highly trained technicians will 
test your product without obligation 
in a Cherry-Burrell laboratory. They 
will show you how Cherry-Burrell 


food processing equipment can help 
you improve your operation and 
profit position. Your specialists are 
invited to participate in the testing. 
Call or write Cherry-Burrell today. 
*Case history on request. 

Equipment for homogenizing, heating, cooling, 
flavorizing, storing, separating, freezing, mix- 
ing, packaging and conveying. Write for your 
free catalog. 


CHERRY-BURRELL 


CORPORATION 


CEDAR RAPIDS, IOWA 
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FOR FORGED 


=STAINLESS — 
yy AND | vx 


ALLOY STEEL 


Valves, Fittings 
and Unions 


IN STOCK AND READY TO GO! 


BE SURE to consult the new Vogt Catalog 

_F-10 when in need of top quality forged 
stainless and alloy steel piping products for 
severe operating conditions. 


The complete Vogt line includes sizes and 
types to fit your process requirements with 
high resistance to corrosion, complete free- 
dom from product contamination, and long 
service life. 


CATALOG F-10 
Vogt stainless and 
alloy steel materials 
are shown in their ap- 
plication to specific 
types of piping prod- 
ucts in this 432 page 
catalog. 

Write = a copy on 
your company letter- 
head. Address Dept. 
24A-FC. 


HENRY VOGT MACHINE CoO. 
Louisville 10, Ky. 


SALES OFFICES: 


New York, Chicago, Cleveland, Dallas, Camden, 
N. J., St. Louis, Charleston, W. Va., Los Angeles 
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In this special eight-page section, you will find more nates with the present tabulation so that one or the 
than 160 significant process and technology develop- other appears at three-month intervals. The first 
ments in the chemical process industries for the period semiannual tabulation of new plants and facilities will 
March through October 1960. be found in the October 17th issue. 

Tenth in Chemical Engineering’s long series of such Listings have been compiled from a number of 
reports, this is the first one to be issued under a new _ sources and screened carefully to put you on top of the 
schedule calling for tabulations every six months. Our’ latest developments. They cover only projects that 
similar tabulation of new plants and facilities has also have been made public and that have reached an ad- 
gone on an accelerated six-month schedule which alter- vanced stage of development. 


Fine Organic Chemicals 
Product Process 


_ Dimethyl Sulfonation, 
sulfoxide oxidation 


User Features Remarks 


Crown Zellerbach Corp. Black liquor is sulfonated to form dimethylsulfide and Plant is on stream. 
Bogalusa, La. methyl mercaptan. DMS is converted to DMSO 
by liquid phase oxidation using a nitrogen oxide cata- 
lyst. Replaces process that used sodium sulfide in 
the form of smelt from kraft mill chemical recovery 


furnace. 
Insecticide, Fermentation.... Bioferm Corp. Process produces a microorganism spore that induces Current production is 2 tons/day 
microbial Wasco, Calif. disease i in — insects, yet is not toxic to plants or of concentrate. 
bated culture moves step-wise to 
12,000 gal. he from test tube. Spores are separated 
in a filter press; filter cake dried in a vacuum tray 
dryer; then ground, blended, mixed with clay. 
Monosodium Synthesis........ Ajinomoto Petrochemical-based acrylonitrile is converted to alde- $11-million, 300-ton/mo. plant to 
glutamate Japan hyde by reaction with oxygen in a solvent using an start up early in 1962. 
unnamed catalyst. The aldehyde is reacted with 
and ia to produce a compound that 
ean be hydrolyzed to racemic glutamic acid. Glu- 
tamic is extracted to produce MSG. 
Polio vaccine..... Nine-step........ Merck, Sharp & Dohme Nine-step process includes virus growth, filtration, Only two doses needed for full 
Various nucleic acid precipitation, enzymatic digestion, salt protecti 
fractionation, ultracentrifugation, clarification, analy- 
sis and standardization. 
Boertitel. i... 6.3. Hydrogenation... Merck & Co. Raney nickel catalyst promotes hydrogenation of dex- Commercial. 
Danville, Pa. trose to sorbitol. Reaction takes 3 hr. to complete 
at 1,000 psi. 50% solution is concentrated to 70% 
before sale. 
Starch phosphates Esterification.... American Maize-Products Process makes starch phosphate esters from a mixture American Maize plans 60,000- 
Co. of sodium dihydrogen phosphate and disodium mono- lb./ wk. plant. Licensed from 
Hammond, Ind. hydrogen phosphate buffered to pH 7 and reacted International Minerals & 
with starch. Chemical Corp. 
Tetramethyl lead. Undisclosed..... . Houston Chemical Corp. Process is undisclosed. Houston Chemical Co., sub- Plant now under construction. 
Houston, Texas sidiary of Chatham-Reading which in turn was Du Pont and Ethyl Corp. also 
formed by Chatham Chemical and Philadelphia- making TML. 
Corp., will operate plant. 
Waxes, Thermofor Western Petrochemical Brown, deoiled liquid wax contacts a moving bed of On stream. Process developed by 
decolorized continuous Corp. bauxite adsorbent countercurrently. Wax is then Socony Mobil, costs 25-35% 
percolator Chanute, Kan. steam stripped to remove odors. Bauxite sludge is less to install than batch plant, 


washed with naphtha to remove wax, dried, and has lower operating costs. 
regenerated in rotary kiln. 


Heavy Organic Chemicals 


Product Process User Remarks 


Features 


Acetic acid. ..... Direct oxidation.. Distillers Co., Ltd. Based on direct oxidation of light petroleum fraction. Cost $6 million. On stream by 
Hull, England Differs from Celanese process in that Celanese feeds early 1962, 
: lower hydrocarbons such as butane. 
Acetic acid...... Submerged Chiayi Solvent Works Submerged fermentation and liquid-liquid extraction Plant is one of three 1-2 ton/day 
fermentation Chia-Yi, Taiwan produces low-cost acetic acid from cheap molasses plants built in Far East in 


orethyl alcohol. Special bacteria strain is introduced 1959. 
into mash containing 1-2% ethyl alcohol, 1-2% 
molasses. At 10% acid, mash is extracted with ethyl 
acetate (continuous countercurrent). Distillation 
produces glacial acetic acid. 
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NEW PROCESSES .. . 


Heavy Organics—Continued 


Product Process User 

Acrylonitrile... Fluid-bed........ Standard Oil Co. of Ohio 
Lima, Ohio 


Acrylonitrile..... One-step catalytic Distillers Co., Ltd. 


Scotland 


Aromatics, Desulfurization... Mine Safety Appliances Co. 
coke-oven Pittsburgh, Pa. 
Aromatics, Desulfurization. 
coke-oven 
Continuous Dept. of Agriculture 
i Wi 


Houston, Tex. 
Naphthalene... .. Undisclosed... ... Tidewater-Collier Carbon 
& Chemical Co. 
Naphthalene... .. Sodium Du Pont Co. 
desulfurizing 
Peracetic acid Oxidation........ Union Carbide Chemicals 


‘o. 
Institute, W. Va. 


Benzene oxidation 
Benzene oxidation Japan Atomic Research 
Institute 
Tokyo, Japan 
ae Toluene oxidation Dow Chemical Co. 
Kalama, Wash. 
anhydride 
Terephthalic acid. Oxidation....... . Bergbau-Forschung 


Inorganic Chemicals 


Waverly Associates, Inc. 
King George County, Va. 


Petro-Tex Chemical Co. 


Features 

hi. 1, moly catalyst is 
used to make acrolein from m propylene at substan- 
tially lower costs than other methods. 

Low-cost refinery-grade propylene and fertilizer-grade 
ammonia react in fluid-bed unit operating below 
930F. and 2-3 atm. Acrylonitrile recovery by dis- 
tillation is relatively simple, compared with standard 
acetylene-HCN route. 

One-step catalytic reaction converts propylene to 
acrylonitrile. Cataiyst is mixture of oxides of molyb- 
denum and cobalt and/or a compound of molybde- 
num, cobalt and oxygen. 


Products are glucose, furfural, xylose, cellulose pulp, 


calcium and cupric gluconate, turpentine, ping oils 

and sugars from corncobs, oat and cottonseed hulls, 

peanut shells and wood scraps. Process cuts pro- 

duction time, increases yield, and produces higher 
with p 


quality 

‘all of P whieh have been economically unfeasible). 

Benzene (or a benzene-toluene-xylene mixture) is dis- 
tilled continuously in the presence of NaK, which 
destroys thiophene. Benzene must be dry, CS: 
should be removed by cheaper distillation step. 

Process involves use of high-surface-sodium to desul- 
furize coke-oven aromatics such as benzene, toluene. 
Unlike hydrogenation, new process requires small 
capital investment. 

Wood sugar (xylose) feeds continuously to high-tem- 
perature digester. To avoid equipment fouling by 
solids polymerized at high temperature, heat ex- 
change design involves teaming injection-heated 
reactor with recovery system using low-pressure 
steam. Furfural recovery is by a 2-tower distillation. 

Using fixed bed, low-cost C; feed is oxidized catalyti- 
cally. Petro-Tex expects 40% greater yield than any 
existing benzene-fed process. 


A 50 million-lb./yr. plant will produce high purity 
naphthalene from byproduct alkyl naphthalenes by 
patented p Tidewater will operate; Collier 
developed | process. 

Process depends on dispersed sodium, takes three steps: 
dispersion, reaction and recovery. Requires about 
0.5 lb. Na/100 Ib. naph’ 

Acetaldehyde, air and ethyl acetate react to form 
acetaldehyde monoperacetate (AMP). AMP is 
subjected to pyrolysis that produces peracetic acid, 
acetic acid and acetaldehyde. 

Developed by Scientific Design Co., process is described 
as “‘in effect, a direct oxidation of benzene to phenol” 
without the customary production of byproducts. 
Process claims low capital investment as chief advan- 
tage, plus adaptability to small-scale, package phenol 
plants. 

Benzene-water mix is introduced to autoclave at 30 atm. 
A metal catalyst transition element is added and the 
autoclave heated to 200-300 C. and irradiated by 
a cobalt-60 source. 

Toluene is oxidized to benzoic acid, which is converted 
by steam and air to phenyl benzoate at 220-250C. 
over a copper catalyst promoted by Mg or Co salts. 
Hydrolysis yields one mole of phenol and one of 
benzoic acid. Advantages include no byproducts. 

New catalyst, developed by Scientific Design Co., 
gives high yields of phthalic anhydride from naph- 
thalene or o-xylene, or mixtures of both. 

Toluene is chloromethylated and oxidized with nitric 

acid to an easily separated mixture of 40% o-phthalic 

acid and 60% unusually pure terephthalic. Process 
avoids use of p-xylene (expensive) as feed. Product 
is said to be purer than any other TA, while by- 
products and corrosion are minimal. 


Remarks 


Developed, patented and piloted 
by Standard Oil Co. of Ohio. 


In use at Sohio’s new 40 million- 
Ib. /year. plant. 


Patent applied for. 


Developed by Walter Schmidt. 
Company is looking for licen- 
sees. 


Pilot plant stage. Process makes 
coal tar products as pure as 
petroleum counterparts. 


Developed by U. S. Industrial 
Chemicals Co. 


15 million-lb./yr. pilot plant is 
in operation. Process utilizes 
wood waste and requires lower 
investment than conventional 
furfural processes. 


30 million-lb./yr. plant will go on 
stream in mid-’61. Patent 
pending. Petro-Tex developed 
basic flowsheet, got supple- 
mentary maleic process know- 
how from Scientific Design Co. 
On stream by end of 1961. 


Apparently through pilot plant 
stage. 


Union Carbide is operating 10 
million-lb. /yr. plant. 


Process details, commercial plans 
are undisclosed 


Pilot plant indicates possibility of 
lower capital cost but yield is 
low because phenol oxidizes. 


A 36 million-lb./yr. plant due on 
stream mid-'62. Involves 
licensing arrangement with 
California Research Corp. 


First plant to use new catalyst is 
being designed for a European 


firm. 

In pilot plant stage (440 lb. /day). 
Customer to be polyester fiber 
manufacturer. 


Product Process User 


Alum, alumina... Leaching........ North American Coal Co. 
Powhatan, Ohio 
Ammonium Oxidation. ...... Spanish Pyrites Co. 
sulfate Madrid, Spain 


Features 


Waste coal-mining shale is leached with sulfuric acid 
and the product filtered. Aluminum sulfate, re- 
covered by crystallization, contains less than 0.005% 
iron. Alum can be thermally decomposed to alumi 


Remarks 


Low soda content < oh alumina 
makes it suitabl d 
ba aluminum pote or for use 
i A 40,000-ton/yr. 


while acid values are recycled to the leaching section. 
Developed by Marvin Udy. 
Clean, cool SO2-containing gas combines with organic 
solvent to form basic sulfite. Air oxidation then 
gives basic sulfate. Decomposition with NHs frees 
solvent, yields (NHi)2SO4. Process bypasses H2S0,,. 
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om plant is under construc- 
tion. 

Pilot plant stage, Rag a 50,000 
ton/yr. plant is 
Process is licensed. 


aa 
Agricultural Saccharification. . 
b 
yproducts 
Maleic anhydride. Catalytic 
ay 
ay: 
‘ 
: 


Inorganics—Continued 


Product Process User 
Beryilium........ Crystallization... 


silica ceramic 


Carbon bisulfide. Catalytic...... ++ Taylor Fibre Co. 
Norristown, Pa. 
Coke........... Circular coker.... Salem-Brosius, Inc. 
Colloidal silicon Combustion... .. N. J. Zine Co. 
dioxide 


Diammonium Modified wet-acid Virginia-~Carolina Chemical 
phosphate 


phosphate 
Fine powders..... Spray drying..... J. S. & W. R. Eakins, Inc. 
Brooklyn, N. Y. 
crystallization 
high density 
Byproduct Barrett Div., Allied Chemi- 
recovery cal Corp. 
Claymont, Del. 
Hydrofluoric acid. Buss (Swiss)... .. Dixon Chemical Co. 
Paulsboro, N. J. 
Hydrogen, CO removal...... .. 
purified 
Hydrogen, On-site generation Commercial Steel Treat Co. 
ultrapure Detroit, Mich. 


Phosphoric acid.. Solvent extraction Tokyo Soda Manufacturers 
Co. 
Tokyo, Japan 


Pickle liquor..... Vapor-compres- Hanlon-Gregory Galvaniz- 
sion recovery ing Co., Pittsburgh, Pa. 


Pickle liquor..... Electrolytic Two plants in Austria 
recovery 
Recrystallization. International Salt Co. 
Avery Island, La. 
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Features 


Impure beryllium hydroxide is dissolved in glacial 
acetic acid and insoluble impurities filtered out. On 
cooling, ee. beryllium acetate is water- 

ved and recrystallized from 
acetic acid. gy aes is refluxed with boiling water to 
produce pure hydroxide. 

Silicon and boron phosphate powder are mixed, melted, 
and poured into H20; resultant nodules are pulver- 
ized and fabricated with binders by conventional 
ceramic forming techniques. A second firing causes 
boron phosphate to recrystallize from the glass. 

Process uses any feed with a low hydrogen-to-carbon 
ratio, such as gas oil or fuel oil, so that fewer moles 
of H2S per mole of CS: are formed than with conven- 
tional methane feed. This reduces size of purification 
equipment and eliminates need to purify feed. Proc- 
ess could be used in small on-site units at the con- 
sumers’ planta. 

Continuous process uses a circular furnace of 70 ft. dia. 
5 ft. high with bed of coal 4-8 in. thick. Bed com- 
pletes revolution every 1-3 hr. Coal fed into one 
side, passes through temperatures to 2,400 F., and 
emerges as coke from the other side. Byproducts 
aren’t recovered, but process is still profitable. 

Dry process gives a low-density material valuable in 
rubber, paint, plastics, paper coatings and greases. 
A briquette of 50% sand, 50% coal is heated to 
1,500 C. in an electrothermal resistance furnace, and 
sulfur is added as vapor, liquid or powder. SiS vapor 
is burned in air, which produces silica fume. 

Usual wet-acid process, but with several undisclosed 
new features; makes 18-46-0 fertilizer. 


Phosphoric acid is partially preneutralized with am- 
monia, followed by complete ammoniation in a TVA- 
developed drum. Heat of 
reaction supplies most of ‘the heat necessary for dry- 

. Process works on wet-process or furnace phos- 
phoric acid. 

Solid-bowl centrifuge dewaters fine solids to make a 

heavy paste. Then paste is fed into a spray dryer 

through a new “highly efficient” two-fluid nozzle, 
which has low steam requirement per pound of paste. 


Carbonaceous material is combined with furfuryl- 
alcohol binder and heated to 5,000 F. Without inter- 
mediate cooling. Process sidesteps heating and cool- 
ing steps required with coal-tar-pitch binder; thus 
reduces time and cost usually involved in making 
molded graphite parts. 

Recrystallizing conventional graphite by a classified 
(U.S. Air Force) process gives product that is struc- 
turally useful at 5,500 F, 

Process is based on separation and neutralization of 
corrosive acids contained in gypsum after it leaves 
filters in wet-process phosphoric-acid plant. 

Process is a variation of the standard route via acid- 
grade fluorspar and sulfuric acid using a new contin- 
uous acidulator. 

Carbon monoxide is converted to COs: catalytically in 
presence of air to yield hydrogen with less than 10 
ppm. CO or O:. Platinum, ruthenium and rhodium 
are effective catalysts. 

This small unit can be installed in consumer's plant, 
thus eliminating the need to buy He in cylinders. 
Process yields 99.99% pure Hz from dissociated 
ammonia at a cost competitive with electrolytic 


hydrogen. 

Phosphate rock is dissolved in aqueous HCl, and the 
solution passes through mixer settlers where it 
contacts organic solvent. H:PQ, enters the solvent, 
leaving CaCls and HCl in aqueous phase. Water 
wash and distillation give final product. Higher 
yield and purer product are claimed over conven- 
tional wet-acid process. 

Sulfuric acid is recovered by vacuum evaporation of 
water from waste steel pickling liquor. Low tempera- 
ture reduces corrosion; compression and recirculation 
of vapor lessens steam load. 

Iron is recovered, and H2SQ, generated, in a process 
using an Hg electrolytic cell to treat waste pickle 
liquor. Plating out iron in usual processes is a 
problem, but in Hg-cell process, intermediate amal- 
gam formation allows plating out in secondary cir- 
cuit where pH can be controlled. 

Roek salt slurry is heated, then goes into a saturator, 
where all the salt dissolves and a portion of CaSO. 
separates. Complete — of salt and CaSO. 

is made in a 2-effect evap P ing 99.99% 

pure NaCl. 


Remarks 
Developed by General Electric 
Co. 


Developed at Rutgers University. 
Other laboratories are re- 
searching. Competes with 
fused silica as insulating mate- 
rial. 

Laboratory scale but available 
for pilot plant. Developed by 
C. M. Thacker. 


Developed by Salem-Brosius 
Inc. and Whitney & Kam- 
merer, Inc. A semicommercial 
pilot plant (15-16 tons/day 
coke) slated for operation by 
mid-December 1960. 

U. S. Patent 2,912,342. 


Developed by TVA. 


Developed by Eakins with Proc- 
tor & Schwartz, of Philadel- 
phia. Eakins plant is on 
stream producing paint pig- 
ments. 

Developed by Armour Research 
Foundation for AEC. 


Developed by National Carbon 
Co., initial use is in rocket 
nossle inserts, 

Plant under construction. 


Plant due on stream early in 1961- 


Developed by Mississippi Chemi- 
cal Co. and Engelhard Indus- 
tries. 

Developed by Cryogenerators 
Inc., New Rochelle, N. Y., 
generator is now on market. 


Pilot plant operati Cc 
cial plant in Japan has been 
licensed by Israel Mining 
Industries. 


4,000 gpd. plant in operation. 


Developed by Siemens & Halske, 
the process has been proved 
in two Austrian pilot plant 
installations. 


Plant has capacity of 15 tons/hr. 


NEW PROCESSES .. . 


Inorganics—Continued 
Product 


Silicon carbide, 


User 


nitride-bonded Worcester, Mass. 
Tetrafluoro- Fluid bed........ Stauffer Chemical Co. 
hydrazine 
Thorium hydrate. Techmanix...... Sawyer Petroleuam— 
Techmanix Corp. 
Titanium dioxide. Continuous Continental Titanium 
leaching ‘orp., 
Montreal, Que. 
Vanadium Roasting. ....... Susquehanna Western 
pentoxite 


Corp., 
Salt Lake City, Utah 


Metals 


Features 


New process produces nitride-bonded silicon carbide 
refractory at about % the cost of previous process 
making it lly feasible as lining in aluminum 
reduction cells for which it is well suited. 

HS is adsorbed on synthetic zeolite, then stripped from 
adsorbent by SO: and reduced to molten sulfur. 


Nitrogen trifluoride (NF3) reacts with carbon in a 
fluidized bed. The resultant N2F; is separated from 
its byproducts, CF; & nitrogen oxide, plus unreacted 
NF;, by fractional distillation. Reaction occurs at 
400 C., = 10 C. 

“New and simpler’’ process makes better than 90% 
pure hydrate. 

Pro.:s involves continuous leaching of ilmenite to 
produce low-iron TiO:, followed by continuous puri- 
fication to produce a pigment-quality product. 


Slag from phosphorus furnaces with 3-5% V is treated 
in a Bessemer-type converter, yielding a slag with 
12-14% V. This is roasted with NaCl to form 
soluble vanadate. After water leaching, vanadate 
solution is purified by solvent extraction and fired to 

form vanadium pentoxide. 


Remarks 
On the market. 


Developed by Krell and Asso- 
ciates, Houston, Tex. Pilot 
plant being built in Calgary, 
Alta. 

Bench scale reactor; patents 
pending, development quanti- 
ties available up to 100 lb. 


Pilot plant stage. 


Continental Titanium Corp., 
Montreal, Que., is building a 
$2-million, 10-ton/day plant 
in Quebec, scheduled for opera- 
tion in 1961. 

Process was developed by Min- 
erals Engineering Co. which 
with Susquehanna Western 
Corp. is building new plant in 
Salt Lake City. 


Process 


Direct reduction. . 


Product 


Aluminum....... 


Flotation-leaching Beryllium Resources, Inc. 


Beryllium........ 
Topaz Mt., Utah 


Ceramic-metal Metallurgical.... Horizons, Inc. 
alloy Cleveland, Ohio 
Columbium Fluid-bed Nova Beaucage Mines, Ltd. 
réduction Lake Nipissing, Ont., 
Canada 
Ferro-chrome Electric-smelting. Strategic Materials Corp. 
alloys Niagara Falls, Ont., 
Canada 
Grate-kiln Humboldt Mining Co. 
beneficiation Ishpeming, Mich. 
Magnesium...... Ferrosilicon Alabama Metallurgical 
reduction Corp. 
Selma, Ala. 
Pig iron......... Orcarb direct Swindell-Dresser Corp. 
reduction Indianola, Pa. 
Stainless steels, Undisclosed. ..... Westinghouse Electric 
super-weldable Corp. 
Pittsburgh, Pa. 
- Open hearth. .... Ford Motor Co. 
Detroit, Mich. 


Features 


Process bypasses alumina-from-bauxite extraction step. 
Bauxite is partially reduced electrically, converting 
50% of the Al content to metal. The mass then con- 
tacts AlCl; vapor at over 1,000 C. at about 1 atm. 
Aluminum reacts with vapor to form volatile AICI. 
Condensation of AICI against molten Al reverses 
reaction, forming AlCl; and Al... 

Two-stage flotation upgrades 1% BeO ore to 10% BeO. 
Concentrate is then leached with sulfuric acid, and 
the dissolved fluorine, manganese, iron and potassium 
salts are removed by undisclosed multistep process. 
Recovery is 89-91% from ores. 

Aluminum oxide fiber is combined with 80% nickel- 
20% chromium to form an alloy similar in concept 
to glass fiber reinforced plastics. 


Cb20s ore is chlorinated; Ta & Cb chlorides are sepa- 
rated by distillation; Cb pentachloride is reduced 
with hydrogen in fluid bed of columbium seed pellets 
at 1,500 F. 

Oxygen lance removes impurities such as sulfur in 
copper smelter, also enriches burner combustion 
to produce more furnace heat in shorter time. 

uses abundant low-grade (1% Ni, 1% Cr, 
25-30% Fe) ores found in North America instead of 
high (38%) chrome ores now imported from Africa 
and Turkey. 

Process forms iron-ore pellets suitable for blast furnace 
operations. | Beneficiated iron ore is mixed with 
bentonite (about 0.5%) as binder, and mixture is 
formed into pellets by balling mill. Pellets feed onto 
traveling chain grate for drying and then into rotary 
kiln for fusion. 

The Pidgeon process, now for the first time economi- 
cal, operates batchwise. Dolomite is crushed, cal- 
cined to magnesium oxide and calcium oxide, and 
briquetted with ferrosilicon. Briquettes are fed to 
reduction furnace operated under vacuum. 

Process bypasses blast furnace. High-volatile coal 
and fine ore are bonded in pellets and then passed 
through a rotating kiln foll d by an electric-arc 
furnace for final smelting. Power saving is 500 
Kwh./ton. Key step is pelletizing: Coal is heated in 
rotating retort, melts and comes in intimate contact 
with fine ore particles, forming pellets. Process can 
also be used for any process requiring heat and car- 


bon. 

New “‘Kromarc” 16 Cr-20 Ni stainless-steel alloys have 
been developed to overcome hot cracking during 
welding. These are a family of stainless steels with a 
variety of alloying elements, such as manganese and 
molybdenum. 

Use of burned lime instead of limestone for flux, along 
with oxygen-natural gas combination lances, 
production of open hearths. This is achieved through 

higher temperatures, hence reduced heating time. 

Ups se of 200-ton furnace from 20 tons/hr. to 60 

tons /hbr. 


Remarks 


Developed by Aluminium, Ltd. 
which is building an 8,000- 
ton/yr. plant in Arvida, Que. 


Developed by Beryllium Re- 
sources, Inc., working with 
Brush Beryllium. 


Cc y has li d an un- 
named East Coast firm tomake 
the high-temperature ceramic 
fibers. 

Developed by Battelle Memorial 
Institute. Now in pilot plant 
stage. 


Kennecott Copper Co. is building 
a $750,000 pilot plant; Ana- 
conda is testing scheme. 

Developed by Strategic-Udy. 
A 50-ton/day installation is 
now under construction. 


Operational in one plant at 1,000 
tons/day. Will be installed 
in another. 


Alamet’s plant has 6,000-ton/yr. 
capacity. 


150-Ib. /hr. pilot plant in opera- 
tion. 


Research and development stage. 


In use on 200-ton furnace and 
experimental on 400-ton fur- 
nace. 
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Metals—Continued 


Process User 


Stora-Kaldo basic Societe Lorraine de 
Laminage Continu 
Seremange, France 


oxygen con- 
verter 
Titanium....... 


Tungsten and Electron-beam 
molybdenum, refining 
forgeable 


Nuclear 


Welding fabrica- F. W. Glitsch & Sons 
tion Dallas, Tex. 


Stauffer-Temescal Co. 
Richmond, Calif. 


Features 


Shaped like Bessemer converters, the S-K units operate 
about 17° from the vertical and rotate on their longi- 
tudinal axis during a blow. Advantages claimed 
(over the Linz-Donawitz process) are 2-4% higher 
ingot yields and greater metallurgical control. 

Process, developed by Titanum Metals Corp., enables 
very thin layer of titanium to be joined to carbon 
steel by using interlayer of vanadium. Glitsch plans 
to use process in fabricating Ti-lined steel equipment. 

Crude metal bar is placed in chamber and melted by 
electron beam; molten metal drips into water-cooled 
crucible. Impurities are vaporized and drawn off 
into a vacuum, while the pure metal solidifies. 


Remarks 


Two 110-ton converters in opera- 
tion at Seremange. 


Chicago Bridge & Iron Co. in 
1959 announced somewhat 
similar process using silver 
interlayer. 

Process reduces grain size. This 
boosts shock resistance, makes 
metals easier to shape. 


Product 


Heavy water. . 


Process 


Ammonia 
extraction 


Nuclear fuel. . Pelletizing...... 


Plutonium-uran- _—Pelletizing 
ium reactor fuel 


Radioiodine I-131 Irradiation...... 


Uranium dioxide.. 
ing, Ltd 
Canada 


Uranium i Allied Chemical Co., 
General Chemical Div. 
Metropolis, Ill. 


hexafluoride 


Mallinckrodt Nuclear Corp. 
Hematite, Mo. 


Petroleum & Natural Gas 


Carborundum Co. 
Niagara Falls, N. Y. 


Abbott Laboratories 
Oak Ridge, Tenn. 


Eldorado Mining & Refin- 


Features 


Deuterium is extracted catalytically from ammonia 
synthesis gas with liquid ammonia at —40 F. Am- 
monia is further enriched by contact with a deuter- 
ium-loaded recycle gas. Half of the rich ammonia is 
vaporized and deuterium concentrated to 75% by 
distillation; the other half gives up deuterium to 
recycle gas stream at 212 F, 

A coating of impermeable alumina or pyrolitic graphite, 
applied in fluidized bed to uranium dioxide or carbide 
nuclear fuel particles, prevents escape of fission par- 
ticles. 

Plutonium oxide from AEC is converted into plutonium 
carbide powder and mixed with proportionate 
amounts of uranium carbide powder. Mixture is then 
fabricated into pellets. 

Uses target material of Te-130 in high neutron flux at 
G.E.’s test reactor in San Jose, Calif. Irradiated Te 
contains I-131. Abbott claims new oxidizing medium 
permits separation of I-131 from Te target metal. 

Process starts with ammonium diuranate, uses a cata- 
lyst and pressure to aid reduction to uranium dioxide. 
Lower cost for reactor grade UO: is promised. 

Fluid-bed processing is used for: (1) Reduction of U;Os 
to UO:, (2) Hydrofluorination of UOz to UF:, and 
(3) Fluorination of UF; to UFs. Uranium hexafiuo- 
ride then is purified by distillation. Process elimi- 
nates need to purify U2Os concentrates by solvent 
extraction before conversion to UFs. 

Process involves reducing uranium hexafluoride with 
an undisclosed liquid organic reducer instead of the 
usual hydrogen. As aresult, there’s no need to handle 
hydrogen fluoride or to separate uranium tetrafluo- 
ride dust in the byproducts. 


Remarks 


Developers, Constructors John 
Brown of London, England, 
have preliminary designs for a 
3l-ton/yr. plant costing $6 
million. Process will make 
D.0 for a little less than 
Savannah R.., in smaller plant. 

Developed by Battelle Memorial 
Institute, Columbus, Ohio. 


In commercial production, selling 
price is about 20% lower than 
AEC material. 


Laboratory process ready for 
scale-up. 


First privately owned UFs facil- 
ity, Allied’s plant has 6,000- 
ton/yr. capacity. Fluid-bed 
techniques developed with Ar- 
gonne Nat. Lab. 


Plant is in operation at Maullin- 
ckrodt’s Hematite, Mo., facil- 
ity; will supply initially 1,200 
Kg. of uranium to Argonne 
National Laboratory. 


Product 
Blending stock, 
high 


Process User 
Isomerization.... Pure Oil Co. 


Universal Oil Products, Ine. 
San Antonio, Tex. 


hydrocracking 


Union Oil Co. of California 
Brea, Calif. 


Gasoline, diesel 
and jet fuels 


Gasoline, “H-Oil” 
furnace oil hydrogenation 
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Unicracking...... Union Oil Co. of California 
Brea, Calif. 


Features 


Straightrun naphthas or Cs-Ce feeds are upgraded at 
wae an far below those used in catalytic 

An active hydrogenation 
metal por selectively isomerizes n-Cs and 
to their respective high-octane isomers. 

Natural or recycled product gas and steam react at 
1,800 F. over a nickel catalyst. After reforming, 
water-gas shift eliminates CO, MEA removes CO:. 
Resulting hydrogen and incoming feed (natural gas, 
naphtha, No. 1 fuel oil) react at 1,300 F. to produce 
liquid and gas fractions. 

Process leaves no catalytic deposits, yields less light 
hydrocarbon gases, gives olefin-free products. Com- 
plex middle distillates hydrocrack to better than 
100% yields of high octane. Complete recycling of 
cuts boiling above gasoline won't sacrifice yields or 
quality. 

In a two-stage reaction, this fixed-bed process upgrades 
catalytic cycle oils, heavy naphthas and gas oils to 
high-quality gasoline. Undisclosed catalyst com- 
bines hydrogenation and cracking activities, and can 
be repeatedly regenerated. 

Process needs no separate feed pretreatment, regener- 
ates catalyst by conventional means, and is said to 
make products more efficiently than do catalytic or 
thermal cracking methods. It gives no low-value fuel 
oil components. 

Using residual oil feed, process combines ebullating 
catalyst bed, internal recycle and catalyst staging to 
solve technical difficulties previously encountered. 


Remarks 


Developed by Pure Oil Co. 
Direct costs range from 4.2 to 
5.6¢ per research-octane-num- 
ber increase per barrel. Pay- 
out time: 3 yr. 

Piloted by Institute of Gas Tech- 
nology, Chicago, Ill. 


Operating costs total 31¢/bbl. 
for a 9,800-bbl. plant using 
400-650 F. virgin distillate. 
Payout time: 1.5 years. 


Operating costs range from 23.9 
to 32.4¢/bbl. 


Process available for license. 


Developed by Hydrocarbon Re- 
search Co., which is negoti- 
ating license. Operation ex- 
pected in late 1961. 
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i 

Product 

Uranium 1etal, Reduction....... 
enriched : 
Gasoline......... Catalytic 

Gasoline......... Unicracking...... 
= 


NEW PROCESSES . 


Petroleum & Natural Gas—Continued 
Process 


Model II fluid 
coking 


Product 


Gasoline, 
heating oil 


Natural gas...... 


Product 
Olefin block 


User 


Universal Oil Products, Inc. 
Plaines, Ill. 


Moundsville, W. Va. 


Absorption of CO: El Paso Natural Gas Co. 
Terrell County, Tex. 


Fort Tex. 


Short cycle 


natural gas 


Resins & Rubber 


Process 
Ziegler catalysis. . 


User 


Esso Research & Engineer- 
ing Co. 
Linden, N. J. 


Phillips Petroleum Co. 
Bartlesville, Okla. 


Features 


This redesign of the original process makes for equip- 
ment which is much more compact, requires smaller 
plot area, can be installed and operated for up to 
less than the original. Basic process for converting 
residual oils into gasoline and home-heating oil 


remains un 

The Lomax (light oil maximizing) process of hydrofin- 
ing uses a fixed-bed catalyst in an Hz environment 
under pressure, without catalyst deposit. Gives 
low-olefin products and mostly branched isomers in 
the light naphtha range. 

Hydrocarbons flow down through molecular sieve 
which adsorbs sulfur compounds. Wastes are re- 
moved periodically by a hot gas purge, and the bed is 
cooled by the high-sulfur liquid feed. Problems of 
caustic scrubbing technique are said to be eliminated. 

Product from column serves as refrigerant for the 
natural gas feed. Temperature of distillation is about 
—200 F. Product has 100 ppm. impurities compared 
with 1,000-12,000 ppm. for other processes. 
Capacity: 500 scfm. 


CO: is absorbed from natural gas by such new solvents 
as propylene carbonate, glycerol triacetate, butoxy 
diethylene glycol tate, and y triethylene 
glycol acetate. Feed gas, counter-currently treated 
by one of these solvents, is flashed in an intermediate 
tank, passes through a power-recovery turbine to a 
flash vessel that operates at atmospheric pressure. 
Air stripping is used occasionally. No heat is supplied 
for solvent stripping. 

Plant, based on the Italian-developed Giammarco- 
Vetrocoke process, removes CO: and H:S from 
natural gas by scrubbing with potassium or sodium 
carbonate solutions activated by salts of multivalent 
metals. Utility requirements are much lower than 
those of competitive routes. 

Oil from natural gas containing as little petroleum as 
0.1 gal./1,000 cu. ft. can be processed economically 
by short-cycle adsorption chamber with internally 
insulated bed. Requires two adsorption towers, 
furnace, gas pump, heat exchangers. 

To reduce sulfur in petroleum coke, material is calcined 
in p of ti Product is 
then leached with water and dried, yielding coke with 
less than 2% 8. 

As much as 90% of the sulfur in petroleum coke can be 
removed by calcining at 1,550 F. using hydrogen as 
the fluidizing gas. Desulfurizing is improved by 
reducing particle size and increasing pressure and 
space velocity. 

Vacuum and at of Kuwait crude are 
stripped of their 5. 5-4.6 % sulfur content and reduced 
toa viscosity approximately the same as that of No. 6 
fuel oil in a catalytic fixed-bed system at 500-1,000 
psi. No details on operation have been disclosed. 

Inlet gas—about 86% C; and 6% Cz—dehydrates in a 
vertical contactor with a 20 gpm. triethylene glycol 
flow. Chilling to 38 F. with outlet gas precedes 
absorption. 

Oil at 600 psig., 700 F. containing dissolved hydrogen 
passes through a fixed catalyst bed which promotes 
desulfurization reaction, removing 90% of sulphur. 


Process involves forcing powdered, low-grade coal with 
air, oxygen or steam through molten slag bed. Coal 
gasifies completely and continuously leaving ash as 
part of slag bed. 


heric 


Remarks 
Developed through pilot stage. 


Apparently through pilot plant 
stage. 


Report to AIChE at Tulsa, 
Okla., meeting. 


In construction stage. Installed 
and designed by Air Products 
Inc., it is the fourth such plant 
in the country. Product is 
feed for chlorinated hydio- 
carbons plant. 

Fluor Corp. owns three patents. 
Natural gas with 53% CO: 
has been stripped to less than 
0.25% COs content. Cost, 
$/Mscf.: $0.020 to 0.043. 


First plant in the Western Hemi- 
sphere to use process. Plant 
can sweeten 180 million scfd., 
reducing CO: to 2% and H:S 
to 0%. 


Report to AIChE at Tulsa, 
Okla., meeting. 


Developed by Research Dept. of 
Secony Mobil Oil Co. 


Developed at Institute of Petro- 
leum, Zagreb, Yugoslavia. 


Operation is reported similar to 
that of furnace-oil desulfuriza- 
tion. 


Plant handles 150 MM cf. gas 
daily; fully automated, this 
process requires only two 
people for running. 

Houston plant handles 30,000 
bpd. of furnace or diesel oil. 


A 2-MM-scfd., $630,000 pilot 
plant will be in operation in 
late 1961. Process is under 
study by London Research 
Station of Britain’s Gas Board. 


Farbwerke Hoechst 
Germany 


Features 


By regulating temperature, polymers grow remarkably 
ly; polymerization can be stopped at any point 
while iiodas of any homo-or co-polymer are added to 
the chain. 
A powdered thermoplastic (especially polyethylene) is 
fused in an oven. Can be adapted to forming hollow 
articles of almost any size. 


New concept of ‘‘net controlled polymerization” (CPR) 
allows production of urethane foams that are uniform 
and high quality. Difference between reserve basic- 
ity of the polyglycol and the active hydrolyzable 
chloride of the diisocyanate represents the net CPR 
for the mixture. 


Remarks 
Research stage. 


Pilot plant under construction to 
develop improved grades of 
powdered polyethylene re- 
quired by the process. 

Developed by Dow Chemical Co. 
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4 
distillate fuels 
Gas sweetening... Molecular sieve... Linde Co. 
Houston, Tex. 
Pinte Methane, Cryogenic Solvay Process Div., Allied 

high-purity distillation Chemical Corp. 
adsorption from 
desulfurization 
et Premium eracking Catalytic hydro- Gulf Research & Develop- 
stocks desulfurization ment Co. 
yee liquefied stripping Laverne, Okla. 
Refined oil....... Desulfurization... Shell Oil Co. 
ae Houston, Tex., Wood 
wy IIL, and Shelburn, 

C. 
as Water gas....... Continuouscoal British Gas Board........ 
copolymer 
DRGs thane foams polymerization 
126 


Plastics, Resins & Rubber—Continued 


Product Process User Features Remarks 
Polyethylene, Oxidation. ...... Delka Research Corp. Process creates, by controlled oxidation, liquid fatty Resins are on the market. 
liquid Glen Rock, N. J. acids or polyalcohols from polyethylene. Reactive 


hydroxy sites allow cross-linking with methanes and 
epoxies. Coatings formulated with new resins dry 
to hard, plastic surfaces that withstand 400 F. and 


numerous chemicals. 
Polyethylene, Precipitation.... U.S.I. Chemicals, Inc. Polyethylene is ground to 50-200 mesh in a combi- 2 million-Ib./yr. facility will soon 
powdered Tuscola, Ill. nation squirrel cage mill and hammer mill grinder, go on stream at Tuscola. 
then tically so air can provide 


some cooling. Very fine particles are made by dis- 
solving polyethylene pellets in an unidentified hot 
hydrocarbon solvent. When large volumes of cold 
water are added, fine particles precipitate. 
Polyethylene film. Irradiation...... W. R. Grace & Co., Cryo- Film is made shrinkable by irradiating broad polyethy- 1 million Ib. produced for test 


vac Div. lene tape, using a 2-mev. electron-beam generator, marketing. Film features high 
: Simpsonville, 8. C. then stretching tape biaxially. clarity and 10,000-psi. tensile. 
Polyisoprene..... Dehydrogenation Shell Chemical Co. High purity iso-amylene is dehydrogenated. Iso- Plant nearing completion. 
Torrance, Calif. amylene is cut from Cs-rich refinery stream, purified 
in two stages of distillation in 120-ft. tall tower con- 
taining 50 Glitch Ballast trays. Polymerization of 
: monomer takes place over & Ziegler-type catalyst. 
Polymers, high- Undisclosed... . Artrite Resins Ltd. Process and of p t are secret, but Laboratory scale. Product ex- 
temperature Camberly, Surrey, polymers are said to contain phosphorus and boron. pected to fhe gy” ceramics in 
England Product withstands 1,110 F. and has molding char- missiles and high-speed air- 
acteristics similar to phenolic resins, plus high craft. 
thermal strength and thermal-shock resistance. 
Polyolefins, Process involves addition to polymer of octachlorodi- Australian patent application 
flameproof Hoechst phenylene dioxide and at least one O2 or S com- 55,554/59. 
pound of an element of periodic table Group V. 
Polypropylene.... Continuous Humble Oil Co. Propylene gas is dissolved in an inert liquid and mixed 40 wmillion-lb./yr. unit now 
polymerization Baytown, Tex. with suspended catalyst particles. By proper selec- operating. 
tion of polymerization conditions, almost any ratio 
of atactic, isotactic and stereoblock polymer can be 
produced. 
Polypropylene... Spark discharge Process uses metal-halide catalyst (titanium tetra- Developed by Tokuyama Soda, 
polymerization chloride), a deoxidation agent (powdered aluminum) a Japanese firm, in 1 ton/day 
and alkyl halide (ethylene bromide). Unique fea- pilot unit. Plans are for 
ture is a 100 to 300 v. spark discharge that boosts building a 10,000 ton/yr. 
yields of polypropylene (average molecular weight plant in early 1961. 
of 500,000; melting point of 330 F.) and “enhances 
7 effectiveness of the catalyst system.” 
Synthetle rubber: New process bypasses crumb-type, cumbersome coagu- Developed and piloted by Craw- 
polymerization lation of conventional emulsion processes. Solvent ford & Russell, Inc., Stamford, 
is stripped from mix of solvent and cement-like elas- Conn. To be licensed. A 
tomer which has been extruded over a 200 F. water 300,000 ton/yr. plant would 
bath. Strings of elastomer combine to form con- cost $14 million less than con- 
tinuous sheet when dried in a low-cost air dryer for ventional plants. 
less than 10 minutes. 
Synthetic rubber. Concentration, U. S. Rubber Co., Key is use of special molecular weight polyvinyl methyl 5-10% cheaper than natural 
agglomeration Naugatuck Chem. Div. ether during evaporation process so that agglomera- rubber foam. 
Naugatuck, Conn. tion occurs at same time water is removed. 
Teflon, shaped.... Cold press...... Akyd Set Resins Process key is a method of cold pressing polymers by Process ready to license. 
Ardsley, N.Y. fluid pressure through an elastic disphragm to com- 
press granulated plastic into preforms of uniform 
density. 
Trans-polybuta- Solution Phillips Chemical Co. Details aren’t disclosed, but solution process gives a Semi-commercial plant. 
diene polymerization Bartlesville, Okla. product with about 90% trans content. 


Pulp & Paper 


Process Features Remarks 


User 


Wood chip U. 8. Plywood Corp. Fiber board is made from waste wood chips of sawmills Pilot plant & market tests. 
conversion Redding, Calif. and plywood plants. Binder is from pulp mills’ waste 
sulfite liquor. 
Hardboard....... Air felting....... Bowater Bond Co. Wood fiber is metered pneumatically through five Commercial. 
Catawba, 8. C. ducts, then is felted continuously into the desired 


mat width and thickness. A continuous multi-layer 
fiber mat is built up as the screen passes through the 


four sections of the feiter. 
a ne Fluff drying... .. Waldorf-Hoerner Paper Fluffed pulp passes through center chamber of main Dryer is rated at 25,000 Ib. /hr. 
Products Co. dryer, back through intermediate chamber, then water evaporation. 
Missoula, Mont. forward again through outside section. Particles 


dry selectively, becoming air-borne in proportion to 
size. First time process has been used for high-qual- 


ity chemical pulp. 
Pulp, bleached... Four-stage Mead Corp. Bleaching sequence of chlorination, caustic, calcium Capacity of system: 500 tons/ 
bleaching Chillicothe, Ohio hypochlorite and chlorine dioxide is used to make day. 
modified hardwood soda pulp with brightness in 
86-88 G E range. 
Pulp, bleached Bleaching British Columbia Forest Production of calcium hypochlorite in a continuous, ee by BCFP with H. A. 
kraft Products, Ltd. controlled system gives better control of bleached Ltd., and Hooker 


Crofton, B.C., Canada pulp quality and keeps operating and chemical costs Chem Corp. Plant to produce 
at a minimum. 40,000-200,000 gpd. liquor has 


been in continuous operation 

since Jan. '58. 

Pulp, paper...... Process developed by Dorr-Oliver. Chips are mechan- Has been pilot-planted in 15 
ically impregnated with lime liquor by spraying in a ton/day unit at an unidentified 

roller mill. Second roller mill with differential roll mill. 
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Pulp & Paper 


Technology 


NEW PROCESSES... 


Features 


speed defibers chips. Dorr-Oliver claims $5-$6 sav- 
ing per ton due to using lime rather than NaOH, plus 
10% lower capital costs and 75% power saving. 
Two-stage....... Stora Kopparberg Two-stage sodium bisulfite process and special mechan- 
Skutskar, Sweden ical depithing technique overcome problem of high 
resin content of pine. Chemical recovery is almost 
100%, eliminating pollution problem. 
Chlorine dioxide | Gaspesia Sulfite Co. Plant uses five-stage bleaching, adding hypochlorite 
bleaching Chandler, Que., Canada after ClO: bleach; makes a paper-grade sulfite pulp 
with superior strength and color properties com- 
pared to hypochlorite-bleached sulfite pulps. 
for a new liquor fortification step. Makeup SO: is 
added to the acid water from cooling tower to give 
5% SOz in the acid returned to the digester. 


Process User 


oS Se ae Mead Corp. A fourth absorption tower and venturi scrubber have 
Lynchburg, Va. been added to reduce unpleasant odor. Can now also 

be adapted for acid pulp, recovering chemicals. 
Rauma-Repola Two stage process, with chemical recovery, 
Rauma, Finland d by tion Eng. Corp., allows variety of 


woods for hey reduces cooking time, requires less 
steam and bleach. 


Remarks 


Mill is being expanded to 80,000 


metric tons/yr. 


Commercial, 


Developed by Babcock & Wilcox; 


installed in Wisconsin 
Swedish plants. 


Plant on stream. 


Present plant being: expanded, 


second Finnish plant going up. 


Process Features 


Process, though secret, is believed to involve a new 
polymerization catalyst for acrylonitrile polymerization. 
Undiselosed...... Du Pont Co., Chemstrand New polyamides with melting points up to 600 F. are 


Co., Allied Chemical being developed and tested for tire cord in aircraft 


Corp. tires. 
Stretch spinning.. Montecatini Co. Polyalkylimines are in molten polyolefin, 
Italy which is extruded, stret to finish- 
; ing operation. 
Chemical Fabric Research After optimization of fabric geometry, a two-step chem- 
treatment Laboratories ical treatment further improves the wool fabric. (1) 
Dedham, Mass. Treat in 4% potassium permanganate solution satu- 


rated with NaCl to improve shrinkage properties. 
(2) Treat with ethanolamine-sulfite to impart wrinkle 
resistance. 


Remarks 


Von Kohorn International Corp. 


developed process, is i it 
on semicomm 


Developmental stage. 


Patent applied for. 


Development stage. 


Equipment User Features 
Hydrocarbon American Cyanamid Co. Process is based on electrical conductivity of charged 
analyzer Stamford, Conn. particles present in hydrocarbon flame. When vol- 


tage is applied on ionized particles, unit indicates 
amount of hydrocarbons present. Detects hydro- 
carbon concentrations to 10 parts per billion. 
Foam column.... Atomic Energy Commission Foamet system is continuous and mechanically simple, 
Oak Ridge, Tenn. hence cheaper than conventional ion-exchange 
process. Air or nitrogen is bubbled through the 
nuclear waste (a solution of metal ions), te which a 
surface-active complexing agent has been added. 
A foam containing the metal ions is produced and is 
continuously collected from the surface. 
Electric heater... Carpeo-Kewanee Inc. Treater’s electrodes won't short out even when unit 
Cache Creek, Okla. handles 100% water. Automatic shutoff pre- 
vents explosion when excess O2 builds up in the unit. 
Transformer and rectifier supply 18 milliamp. at 
25-30 Kv. to electrodes from 5 amp., 220-v. single 
phase power source. Heat is supplied only when 
crude is too viscous to flow. 


TS ee ee Vapor is compressed as it rises through column, thereby 
column eliminating pressure drop. 

Rotating-tray Vulcan-Cincinnati Inc. Series of rotating trays fling liquid reflux droplets from 
tower Cincinnati, Ohio center of column to walls. Rising vapor passes 


through this liquid curtain and achieves intimate 
contact, just as in conventional tray. Advantage 
is extremely low pressure drop (1 mm.), because 
of large percentage of open cross section in tray and 
because energy for vapor-liquid contact is supplied 


mechanically. 
Dry-photography  Ultra-violet...... Horizons Ince. Process uses reaction of aryl amines with free radicals 
i Cleveland, Ohio generated from multihalogenated compounds, such 
as carbon tetrachloride, by near ultra-violet light. 
| B. M. Harrison Electronics Inc. has applied for a patent 


on an ultrasonic dyeing process thatissaid to produce 
uniformity of color tone and saturation difficult to 
achieve by normal means. Process combines high 
temperature and “an electronic means of controlling 
dye concentration.” 
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Remarks 


Unit also detects leaks and is 


more sensitive than infrared 
analyzers in spotting explosive 
vapors. 


A $200,000 development pro- 


gram, has been started by AEC 
with Radiation Applications, 
Inc., developers of the idea. 


Treater handles 1,800 bpd. of 


emulsified crude. Carpco- 
Kewanee plans to license 
method. 


Development stage. Designed by 


Donald Othmer of Brooklyn 
Polytechnic Institute. 


Tower was developed and pat- 


ented by Stora Kopparbergs 
Bergslag, Sweden. No instal- 
lations yetin U.S. Vulcan is 
gathering operating data in 
cooperation with an unidenti- 
fied U. 8. chemical firm. 


10-20 times faster than diazo 


method. 


< 
Pulp, soda base 
Pulp, sulfite..... . 
Pulp, sulfite 
(neutral) 
Pulp, sulfite 
(neutral) 
Product 
Acrylic fiber... .. 
Polyamides...... 
Polyolefin fibers. . 
Wash-and-wear 
wool 
Operation 
Air pollution 
measurement 
Atomic waste 
Crude oil heating 
Distillation... 
* 
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Operation 


Electricity 
generation 


Electricity 
generation 


Electricity 
generation 


Electricity 
generation 


Electricity 
generation 


Hydrogen 
diffusion 


Induction-pressure 
welding 


Lubrication 


Molecular-sieve 
adsorption 


Oil well 
rejuvenation 


Oxidation with O2 


Paper drying..... 


Photographic 
printing 


Pipeline cleaning.. 


Technology—Continued 
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Equipment User 


converter 
Free-radical Energy Conversion Labora- 
recombiner tories 
Detroit, Mich. 


High-output fuel 
cell 


Low-temperature Royal Dutch-Shell 
fuel cell Cheshire, England 
Solid electrolyte U. 8. Marine Corps. 
fuel cell 


U. S. Navy 
Grand Isle, La 


Underwater fuel 
cache 


Air density moni- Detectogas Instruments, 


tor Ine. 
Houston, Tex. 
Palladium Engelhard Industries, Inc. 
purifier Newark, N. J. 
Induction genera- Esso Research & 
tor-hydraulic Engineering Co. 
press 
Gas-lubricated Bristol Siddeley Engines 
bearings s 
London, England 
controller 
Injection system.. Celanese Chemical Co. 
Bishop, Tex. 
Air-shrouded Several 
drying section 


LogEtronics, Inc. 


Lighting system. 
Alexandria, Va. 


Variable-diameter Service Pipe Line Co. 


pipeline scraper 


Features 


High-power cesium cell converts fission energy directly 
into electrical energy at 3,500 F. with about 10% 
efficiency. Thermionic device operates at 90 w.— 
ten times the power output of usual devices of this 
type. 

Devices produce radicals from diatomic gases via 
energy radiation at near room temperature, rather 
than usual cryogenic temperatures. 90% recombi- 
nation energy can be converted to electricity on sur- 
face of thermo-electric material. 


“Radically different” electrode in hydrogen-oxygen fuel 
cell develops 3-5 kw./cu.ft.—about four times the 
present output of low-temperature cells. 


Operating with either alkaline or acid electrolytes, 
with He and O: at 3 psi., current density of 70 wary / 
sq.ft. is obtained at room temp 
give 3-5 times more power per volume than pe 
similar cells, 

New “solid electrolyte”’ fuel cell produces 20 w./sq. ft. 
of membrane surface with 50% efficiency at full load. 
Cell uses hydrogen and oxygen but has acidic ion 
exchange membrane instead of a liquid electrolyte. 

Developed by Exide Industrial Div. of Electric Storage 
Battery Co., fuel cell is first metal-fueled system to 
bid for commercial jobs. Oxygen serves as oxidizer; 
zine powder with catalyst is pressed into tubes. Each 
cell generates 1.5 v., operates at about 80% efficiency. 

A 1,200-bbl. bag of rubber is harnessed to the ocean's 
bottom by nylon webbing. Rubber flow line extends 
to a swivel buoy above the bag. Fuel can be pumped 
into the bag at 840 gpm. Hydrostatic pressure 
moves the fuel out. 

No power is used when gas is not present. When den- 
sity of sample differs from that of air, Ne-filled float 
trips mercury switch for alarm or ventilation. 

Dust-laden gas moves downward through an annulus 
formed by a water-flooded disk within a tapered pipe 
section. Turbulent flow in annulus produces inti- 
mate gas-water tact. Disk aut tically moves 
in tapered pipe to maintain constant delta P at all 
loads. Collection efficiencies of 99 to 99.5% are 
claimed. 

Ammonia gas feed dissociates and ultra-pure hydrogen 
diffuses through palladium. Machine gives 70 cu. ft. 
of Hz from 100 cu. ft. of NHs gas feed. 


Equipment joins 40-80 ft. pipe lengths, aligning joints 
for minimum mismatch. 


Until recently a laboratory curiosity, gas-lubricated 
bearings are being used on pumps and compressors 
in sizes to 8 in. dia. for pressures to 1,800 psi., tem- 
peratures to 700 C. and power to 1,750 hp. in equip- 
ment for nuclear power plants being built by Bristol 
Siddeley for England's Central Electricity Generat- 
ing 

Small, special-purpose Daystrom computer controls 24 
variables in Molex process to separate normal para- 
fins from higher-octane branched-chain and aromatic 

Computer, called Flowcon, 
has four inputs and two outputs. 

Gas g ted at the bottom of an oil well lightens the 
whole fluid column as the gas rises. The reduced 

hydrostatic head in the aerated column permits the 
well to flow again. CaHe, packaged in 1% in.-dia. 
and 24 in.-long polethylene glycol sticks, is dumped 
into the well where it reacts with water to form hy- 
drogen. 

Elaborate injection system permits use of 95% Oz, in- 
stead of air, for oxidizing aliphatic hydrocarbons. 
Oxygen i increases yields with less degradation of re- 

tants and pr ludes sparger and 
safety valves to hold Oz below dangerous limits. 

Shroud is fitted to entire length and either upper or 
lower periphery of conventional paper-drying cylinder. 
Inside of shroud are a large number of nozzles direct- 
ing hot air (heated by direct-fired gas heater) on to the 
paper web. Air is exhausted and re-circulated by 
slots inshroud. Onesuch cylinder does work of three 
conventional steam cylinders, thus greatly reducing 
length of paper machine. Can be installed on both 
existing and new machines. 

Electronic system automatically adjusts light shining 
through negative so that dark portions get more light; 
thin, underexposed parts get less light. Result: all 
details in negative show up in final print. 

New design permits two scrapers to do work of six con- 

ventional scrapers, thus reducing crew size. 


Remarks 


Tested and developed by Gen- 
eral Atomic Div. of General 
Dynamics at San Diego, Calif. 
Laboratory-scale units. 


Laboratory stage. Potential 
uses: generators for remote 
locations, power plants for 
boats, cars, etc., and steam 
generators for sea-water de- 
salting units. 

Developed by Shell Petroleum 
(England). A 20-cell unit has 


been built with 0.167 in.-thick 
cells. 


General Electric Co. has devel- 
oped and delivered 10 portable 
fuel cell power packs of this 
type to the Marine Corps. 

Exide is working with 12 equip- 
ment manufaeturers, hopes to 
perfect unit for use in trucks 
in two or three years. 


U, S. Rubber Co. is the contrac- 
tor. Another underwater stor- 
age system for 100,000 bbl. is 
under consideration. 


Priced at less than $1,000. 


Developed by Research-Cottrell, 
Inc., Bound Brook, N. J. 


Initial costs, $2,275 to $35,025, 
depending on unit size, would 
be offset by savings within a 
year. 

Laboratory tests on 65-in. O.D. 
standard-wall steel pipe. 


Claim for longer life, no lubrica- 
tion breakdown due to radia- 
tion in reactors. 


Design stage. Developed by 
Universal Oil Products Co. 


Developed by Lissant and Sam- 
uelson of Petrolite Corp. Pre- 
sented at ACS meeting, Cleve- 
land, April 1960. 


Operating on commercial scale. 


Four manufacturers: Black-Claw- 
son Co., Beloit Co., Rice Bar- 
ton Corp., and J. O. Ross Eng. 
Total installations: about 100, 
all on existing machines so far. 


Good for i improving results from 
electron 
x-ray, electron diffraction. 


Device available for licensing. 
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Electricity 
generation 
Gas detection... . 
|| 
i 


Operation 


Process control. . . 


Saline water 
pretreatment 


Steam generation. 


Temperature 
“alarm” 


Transport of 
methane 


Water desalting. . 


Water desalting. . 


Water desalting. . 


Water desalting. . 


Water desalting. . 


Water desalting.. 


Water pollution 
con 


NEW PROCESSES... . 


Technology—Continued 


Rubber drying. .. 


Equipment User 

Computer Aurora Gasoline Co. 
controller Detroit, Mich. 

pump 

Mechanical screw Goodrich-Gulf 


Institute, W. Va. 


press 
Ton exchanger Dow Chemical Co. 
Freeport, Tex. 
Packaged CO ANCAP Refinery 
boiler Montevideo, S. A. 
Silicone-based Humble Oil & Refining Co. 
paints Baytown, Texas 
Tanker.......... Bridge Stone Tire Co. 
Tokyo, Japan 
Hydrocarbon Office of Saline Water 
contactor (U. 8. Dept. of the In- 
terior) 
Freezer.......... Office of Saline Water 
(U. 8. Dept. of the In- 
terior) 
Freezer........+ Office of Saline Water 
(U. 8. Dept. of the In- 
terior) 
Freezer.......... Office of Saline Water 
(U. 8. Dept. of the In- 
terior) 
Zeta potential City of Waterford, N. Y. 
control 


Features 


Distillation, cracking, polymerization, H2SO« alkyla- 
tion, raw material requirements, heat-exchanger per- 
formance analysis and gasoline blending operation 
are bossed by digital computer. Magnetic drum 
(1,800 rpm.) with 2,160 word storage in 20 channels 
is used for high-speed storage. 

Inclined saw-tooth impeller in pump simultaneously 
transports and refines a wide variety of pulped fibers, 
ranging from wood to bagasse. About 2.5 kw./hr. 
are needed to produce a ton of paper pulp. 

Compared with usual hot-air drying of SBR polymers, 
the new process is much faster; carries away soluble 
salts with water, thus lowering ash content; keeps 
maintenance and product contamination low. Rub- 
ber is squeezed by a conical screw conveyor before 
extrusion. 

As saline water is evaporated 75%, CaSOx precipitate 
may be prevented by partial ion-exchange softening 
using evaporator blowdown as resin regenerant. 

Of 30,000-43,000 Ib. /hr. design capacity, 70% of steam 
is generated from waste heat and complete burning of 
CO gases. Installed in 4 weeks, unit is used with 
5,000 bpd. fluid cat-cracker. 

Paints, manufactured from modified silicones and acry- 
lic resins, cover hot surfaces, give evidence of hot 
spots by single irreversible color change. 

A 15,000 ton refrigerated tanker, second of its type in 
the world, is currently under construction. Total 
investment planned, including receiving facilities at 
Yokahama and Tokyo, is estimated at $14 million. 

Patents have been issued to Koppers Co. on a process 
that involves bubbling hydrocarbon gases into salt 
water, thus forming plate-like crystal hydrates with 
water. Hydrates form at temperature higher than 
freezing point of water. Salt is left in brine; crystals 
yield gas for recycle and pure water. 

Process is said to grow larger, easier-to-separate ice 
crystals than other freeze processes. This is accom- 
plished by slow, controlled crystal growth. 


Water is frozen by flash evaporation of butane (or iso- 

butane) in direct contact with the feed at near- 
But vapor is then com- 

pressed ond surtialiy used to melt the separated ice. 
Same advantages and disadvantages as vacuum flash 
process. Joint development of Blaw-Knox and 
Cornell's H. F. Wiegandt. 

Saline feed is chilled with product ry water and re- 
ject brine. The feed is introd 
(3mm.) freeze chamber. About 0. 5% “er feed | flashes, 
partially freezing the remainder. Resulting ice- 
brine slurry is washed and the ice separated. Then 
the ice is melted by fresh water condensed from a 
freeze-chamber overhead. Advantage: low energy 
requirement and no high-temperature corrosion and 
scale problem. Disadvantage: hard to separate ice 
from brine. 


theldiathyl. 


Remarks 


Bendix G-15 digital computer 
runs Aurora’s 45,000 bpsd. re- 
finery at Detroit. 


Developed by Theodor Hoelscher- 
Maschinenfabrik, West Berlin, 
Germany. 


An 8,000 lb./hr. extruder is in 
operation. 


Pilot plant. 


Project is cosponsored by Mitsu- 
bishi Nippon. 


Developed by Scientific Design 
Co. and Struthers-Wells Co. 
A 10,000 gpd. pilot plant is 
under construction. One of 
three freeze processes being 
considered in OSW’s demon- 
stration plant program. 

A 35,000 gpd. pilot plant is under 
construction by Blaw-Knox. 
One of three freeze processes 
being considered for OSW’s 
demonstration plant program. 


A 15,000 gpd. pilot plant is being 
developed by Carrier Corp. 
One of three freeze processes 
being considered in OSW’'s 
demonstration plant program. 


heet pioneered by 


Mixture of triethylamine and ine sep- 
arates water from salt. Solvent-water solution is 
heated with low-grade heat, to recover fresh water. 
Last traces of solvent are removed by steam stripping. 


New Poe saga membrane (made by mixing cellulose 

magnesium perchlorate and 
acetone, — casting on a glass plate) can desalt 
water containing 50,000 ppm. salt. Fresh water can 
be produced at rate of 8 gpd./sq. ft. of membrane in 
a single pass. 

Zeta potential (potential at the hydrodynamic plane of 
shear) is an indication of electric charge at the surface 
of an ionized particle. When it is reduced below a 
certain critical value, sols become unstable and pro- 
duce flocs. Thomas A. Riddick has developed simple 
device to measure seta potential. After measure, 

operator can adjust chemical treatment of water to 

give reduced potential and better flocculation. 


was 
Texas A & M. Report sub- 
mitted by Brown & Root Co. 
(Houston) to office of Saline 
Water claims process can desalt 
high-salinity brackish water for 
$1.50/1,000 gal. 

Developed by S. Loeb and 8. 
Sourirajan of University of 
California at Los Angeles on a 
laboratory-scale unit. 


Municipal plant in operation at 
Waterford, N. Y. 
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CE Refresher 


How to Analyze the Calculations for 
Batch Rectification in Tray Columns 


To separate binary mixtures by 
batch rectification, determine JESSE COATES AND BERNARD S. PRESSBURG 
optimum conditions by examining /™'*4¢ State University 
operation at constant reflux ratio 
or at constant composition of the 
overhead product. 


3 
a 
n 
4 


In our previous article’ on distillation, we discussed 
some of the factors that afford opportunity for sepa- 
ration by distillation. For instance, in our example on 
boiling point calculation, the equilibrium vapor was 
richer in the more volatile components than was the 
liquid. On the other hand, the dew point calculation 
showed that the equilibrium liquid contained higher 
concentration of the less volatile components than did 
the vapor from which it was produced. 

This difference indicates the possibility of separa- 
tion of the components of a system by processes in 
which successive vaporization and condensation are 
carried out. This may be done by using batchwise 
or continuous means. In the present article, we will 
confine our attention to batch distillation. 

Batch distillation is often preferable to continuous 
distillation in cases where relatively small quantities 
of material are to be handled at irregularly scheduled 
periods. In many cases, the composition of the mate- 
rial to be separated may vary widely from period to 
period. Furthermore, in some cases, it is desired to 
have available a general-purpose still, to be used in 
handling a number of different products. 

The simplest case of batch distillation is one in 
which the material to be separated is charged to a 
heated kettle, fitted with a total condenser and product 
receiver. The material is distilled without reflux until 
a definite quantity of one of the components of the 
mixture has been recovered or until a definite change 
in composition of the still contents has been effected. 


Equilibrium Batch Differential Distillation 


In the device shown in Fig. 1, the shaded areas 
represent layers of vapor having a differential thick- 
ness. The quantity of vapor in each layer is dV and 
the layers are assumed not to mix at all. 

As each layer is removed at the top, it is replaced 
by another layer of vapor generated from the boiling 
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Equilibrium batch-still relations—Fig. 1 


of the liquid in the still. Equilibrium is assumed to 
exist only between the liquid and the differential layer 
of vapor adjacent to it. At any instant, the material 
balances and equilibrium balances are: 
—dS =dV 
— d (Sra) = yadV 


Sdzra + rads = yadS 
dS (ya — 2a) = Sdra 


Separating variables and integrating, gives: 


ee 
In o 


(ta)o dra 


where S, is moles of liquid present in the still when the 
concentration is (2,), for component A and S is moles 
of liquid present in the still when the concentration 
is x, for component A. 

This expression is the well-known Rayleigh equa- 
tion. Assuming that equilibrium exists between phases, 
the relation between y, and x, for binary systems can 
be obtained from a temperature-composition diagram 
and the right hand side of Eq. (1), which is integrated 
graphically by plotting 1/(y, — ys) vs. 2, The area 
as shown in Fig. 2 is the integral. 

For multicomponent systems, a more convenient 
equation can be obtained by using relative volatilities. 


dl, = yadV 
— dig = ysdV 


dl4/dlg = ya/Ye = aap 


dls 


Integrate Eq. (1) graphically—Fig. 2 


= ln 
la | 


In 


Similarly, for components A an 


(lade | 


In i = aacln (2a) 
la 


A corresponding equation for component A and any 
other component can be written. Problem 1 shows the 
application of Eqs. (2) and (2a) to the batch differ- 
ential distillation of a multicomponent mixture. 

Problem 1—A mixture consisting of 30 mole % ben- 
zene, 40 mole % toluene and 30 mole % o-xylene is 
charged to a still and then subjected to a batch differ- 
ential distillation. If 50% of the benzene charged is 
to be removed by distillation, what percent of the 
original charge remains in the still at the end of the 
process? What are the compositions of the residual 
liquid and the combined overhead product? 

Assume that the relative volatilities with respect to 
toluene are 2.18 for benzene and 0.385 for o-xylene and 
that these remain constant. 

On the basis of 100 moles of original mixture, there 
remain 15 moles of benzene at the conclusion of the 
process. Using Eq. (2) and ays of 2.18, we get: 

In (30/15) = 2.18 In (40/lz) 

Hence, solving for J, gives 29.1 moles of toluene 
remaining. 

From benzene-xylene relations, we find a, equals 
2.18/0.385 or 5.67. Substituting in Eq. (2a) gives: 

In (30/15) = 5.67 In (30/lc) 

Solving for /, gives 26.55 moles of o-xylene remain- 

ing in the residual liquid. 
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The material balance is summarized as follows: 


—Residual Liquid— ——Overhead—— 
Moles Mole% Moles Mole % 
15.00 51.10 

10.90 37.15 

3.45 11.75 


70.65 100.00 29.35 100.00 


Simple batch differential distillation is not readily 
adapted to problems in which it is desired to produce 
a distillate containing a high concentration of the more 
volatile component, and at the same time to accom- 
plish a high recovery of the more volatile component. 

It is a general characteristic of this type of distilla- 
tion that for a high concentration in the distillate, we 
must accept a low recovery. If we wish a high re- 
covery, we must do this at the expense of a lowered 
distillate composition. Of course, if a rather small 
amount of a highly volatile component were to be 
removed from a large amount of a component of low 
volatility, we might obtain a satisfactory recovery and 
still have a high concentration. 

One way to obtain a high degree of separation along 
with high concentration by simple batch distillation 
would be to redistill both the residual liquid and the 
overhead products. This can be accomplished by a 
multiplicity of simple batch distillations. But this is 
time consuming, tedious and usually uneconomical. A 
better way to accomplish separation by batch distilla- 
tion would be through the use of a batch still with a 
rectifying column. 


Analyze Batch Rectification 


We show a typical batch rectification setup in the 
drawing on p. 131. In this unit, vapors generated in 
the kettle pass up the column countercurrently to liq- 
uid that is passing down the column. The column must 
be equipped with a device for securing good contact 
between the liquid and vapor. Contacting may be 
effected by means of trays or plates, of which there are 
a large number of designs, or it may be effected by 
means of packing. 

In this article, we will confine our attention to those 
devices that contain trays or plates. (These terms will 
be used interchangeably. ) 

The performance of packing is often expressed in 
terms of the number of trays required to give an 
equivalent separation. 

In our previous articles,‘ we have discussed the the- 
oretical tray concept and will use it in this discussion. 
It will be sufficient here to remember that a theoretical 
tray is one in which the vapor leaving the tray is in 
equilibrium with the liquid leaving the tray. In later 
articles, we will discuss the relation between the per- 
formance of actual and theoretical trays. 

As the vapor passes up the column, shown in the 
diagram on p. 131, it passes through layers of liquid 
held on the trays. This results in a transfer of mass 
and heat on each tray. Some of the vapor condenses 
by direct mixing with the liquid and this, in turn, 
results in the vaporization of a portion of the liquid. 
In many cases, the sensible heat lost by the vapor in 
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cooling to its dew point is balanced by the sensible heat 
gained by the liquid in being heated to its boiling . 
point. 

For this situation, most of the heat transferred 
between the two phases, and effective for vaporization, 
is that due to the latent heat of the components. If 
the molal latent heats of vaporization of the compo- 
nents are very nearly the same, as is often the case, 
then the moles of vapor condensed are approximately 
equal to the moles of liquid vaporized. As a result, the 
molal vapor upflow from tray to tray remains constant 
at any instant during the process. Also, the liquid 
downflow from tray to tray remains constant. In our 
article, we will assume that this is the case. 

Mass is transferred on each tray in such a fashion 
that the more-volatile components pass from the liquid 
to the vapor and the less-volatile components pass from 
the vapor into the liquid phase. Thus, there is an 
increase in the concentration of the more-volatile com- 
ponents in the vapors as they pass up the column from 
tray to tray. There is, also, an increase in the concen- 
tration of the less-volatile components in the liquid 
as it passes down the column from tray to tray. 

Referring to the drawing on p. 131 a material bal- 
ance for the section enclosed by dashed line gives: 


=L, + D (3) 
A balance on any component yields: 


Dep 
(4) 


Vast 


Yasui = 


where V is moles of vapor per unit time, L is moles of 
liquid per unit time, D is moles of distillate per unit 
time. Subscripts n and (n + 1) designate plate num- 
bers, numbering from the top down. 

Eq. (4) is referred to as the operating line equation. 
It can be rearranged into a number of different forms 
but the one shown here is all that is required. By the 
assumption previously cited, Eq. (4) is a straight line 
at any instant during the distillation. 

In batch rectification, we may be faced with the 
problem of determining the proper conditions for using 
an existing distillation column with a fixed number of 
plates or designing a new column in which the selec- 
tion of the number of plates must be made. In either 
case, we should consider two modes of operation: 

1. Reflux ratio is kept constant. Column has a fixed 
number of plates and the composition of the overhead 
product varies. 

2. Composition of the overhead product with respect 
to one of the components is maintained constant. Col- 
umn has a fixed number of plates and reflux ratio is 
variable. 


Reflux Ratio Is Constant—Case 1 


In this mode of operation, column has a fixed number 
of plates and operates with constant reflux ratio and 
variable overhead product composition. Column holdup 
is negligible. 

Rate of depletion of the contents of the still is equal 


133 


Benzene............ 
o-Xylene........... 
= 


CE REFRESHER... 
to the rate of accumulation of the resulting distillate. 
(5) 


where S is moles of mixture in the still at any time @, 
D is moles of distillate at time 0. 
For any component: 


d (Sz,) 
(6) 
where x, is mole fraction of component in the still at 
time @ and z, is instantaneous mole fraction of the 
component in the distillate that is leaving the con- 
denser at time @. 
Combining Eqs. (5) and (6) gives: 


dS dite 


S Zp X% 
Integrating this equation between indicated limits 
yields: 


Zp Ze (7) 
where S, is moles of mixture originally charged to 
the still and z,, is initial mole fraction of the compo- 
nent in the still charge. 

Eq. (7) is very similar in form to Eq. (1), the Ray- 
leigh equation previously mentioned. It has been used 
by Smoker and Rose* to estimate batch distillation 
curves for binary systems in which the mole percent 
of the more-volatile component in the distillate is 
plotted against the percent of the charge distilled. 

The right hand side of Eq. (7) is integrated graph- 
ically by plotting 1/(z» — 2z,) vs. 2, The area under 
such a curve, taken between z,, and 2,, is the value of 
the integral. 

To establish the relation between zx, and 2,, the 
equilibrium diagram is first plotted as shown in Fig. 3. 
Several values of x, are selected and operating lines 
having the same slope (L/V is constant) are drawn 
through the intersection of x, and the diagonal. The 
diagonal line has the equation y = zx and operating 
lines intersect this at 2p. 

Having drawn these lines, steps are drawn between 
the operating line and equilibrium line, as in the well- 
known McCabe-Thiele method. The correct line is that 
which requires the specified number of theoretical 
plates. It must be remembered that the kettle will play 
the same role as a theoretical plate. The intersection 
of the last horizontal step (going down from the top) 
with the equilibrium line is the composition z, of the 
liquid in the kettle. 

Problem 2 illustrates an application of Eq. (7) to 
this type of batch rectification for a binary system. 
Also shown in Problem 2 is a comparison of these 
results with those that would be obtained in a simple 
batch equilibrium distillation. 

Having reduced the still concentration to the desired 
value, the distillation is stopped. From the over-all 
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Reflux ratio is constant—Fig. 3 


0.2. 03 0.5 06 07 08 09 
Mole fraction of component A in the liquid,x 


material balance and the fact that a constant reflux 
ratio was used, the total vapor produced by the still 
for the entire process can be calculated. Since the heat 
requirement consists mainly of latent heat, the quan- 
tity of vapor calculated above can be used to make an 
estimate of the heat supplied to the still for the 
process. 

Problem 2—A mixture of components A and B, hav- 
ing an initial composition cf 48.8 mole % A, is to be 
separated in a batch rectifying column that contains 
the equivalent of seven theoretical plates. Ratio of 
liquid to vapor in the column will be held constant at 
0.683 moles of liquid per mole of vapor. Initial dis- 
tillate composition is to be 95 mole % A. Distillation 
is to continue until the still composition drops to 19.2 
mole % A. Holdup on plates is negligible. 

How many moles of mixture per 100 moles of orig- 
inal charge remain in the still at the end of the proc- 
ess? What is the composition of the combined distil- 
late? What percent of component A that was originally 
charged remains in the distillate? Relative volatility 
of A with respect to B may be taken as 2.0 and this 
remains constant. 

Construct the equilibrium line by using the follow- 
ing equation with a = 2.0: 


az 
and plot equilibrium line as shown in Fig. 3. 
The equation for the operating line is: 
= (L/V) + [1 — (L/V)) 
Using an initial value of z, of 0.95, we found that 
an operating line with a slope of 0.683 gave seven the- 


oretical plates when starting at the top and construc- 
ing steps downward to the equilibrium line where 
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vapor leaving the still has the composition x, = 0.488. 
This construction is shown as Line 1 of Fig. 3. Lines 
2, 3 and 4 represent other operating lines, constructed 
in the same manner, for values of x» = 0.85, 0.70 and 
0.60, respectively. In each case, the value of x, is read 
on the abscissa at the intersection of the last hori- 
zontal line with the equilibrium line. Results are tabu- 
lated below: 
Ze 
0.488 
0.350 


0.245 
0.192 


The right hand side of Eq. (7) was integrated 
graphically, and from this value we obtained: S/S, 
equal to 0.535. Hence, S equals 53.5 moles per 100 
moles of charge. Total distillate is (100 — 53.5) or 
46.5 moles. 

Component A remaining in the still is: 

53.5 X 0.192 = 10.27 moles 

Component A charged is: 

100 X 0.488 = 48.8 moles 

Component A in total distillate is: 

48.8 — 10.27 = 38.53 moles 

Composition of combined distillate is: 

(38.53/46.5)100 = 82.8 mole % A 
Percent recovery of A in distillate is: 
(38.53/48.8)100 = 78.8% 

For a constant ratio of L/V and with 46.5 moles of 
total distillate, V becomes 46.5 moles of vapor per 100 
moles charged to the still. 

For comparative purposes, if the same percent re- 
covery of component A had been accomplished by batch 
differential distillation, use of Eq. (2) would show: 


48.8 100 — 48.8 
85) (2% 7-488) 


Hence, |, = 23.45 moles of component B remaining 
in the still. Moles of mixture S = 23.45 + 10.27 or 
33.72 moles remaining in the still. Total distillate is 
(100 — 33.72) or 66.28 moles. Average composition 
of distillate is [ (48.8 — 10.27) /66.28]100 or 58.2 mole 


% A. 
Overhead Composition Is Constant—Case 2 


Column operates with fixed number of theoretical 
plates, constant overhead product composition and 
varying reflux ratio. Holdup on the plates is negligible. 

Over-all material balance at any time is: 


s s,[ 2] 6) 
Differentiating with respect to time gives: 


d0 (tp — 


We have assumed constant molal vapor upflow and 
liquid downflow throughout the column at any instant. 


ds So (xp Xo) dx, (9) 
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Accordingly, we can find rate of distillation from: 

' dS/d@ = (L — V) (10) 

Substituting in Eq. (9) and solving for the time 
gives: 


This is the time required for the distillation, exclu- 
sive of that required for charging the still, heating 
up, shutting down and cleaning. Eq. (11) is the same 
as that of Bogart.* 

The vapor load V, moles/hr., can be calculated if the 
diameter of the column, estimated allowable vapor 
velocity, operating pressure and temperature are 
known. Conversely, if the time were fixed, then the 
diameter of the column could be calculated using V 
obtained from Eq. (11). 

To evaluate the integral term on the right hand side 
of Eq. (11), the equilibrium diagram is drawn as 
before. Several operating lines with different slopes 
(L/V) are drawn, each passing through 2, on the 
diagonal. 

The steps equivalent to the number of plates and 
reboiler are drawn in the usual manner for each line. 
Again, the intersection of the last horizontal step with 
the equilibrium line gives z,. This is continued until 
ax, reaches the desired final value. The integral is then 
evaluated graphically by plotting 1/[1 — (L/V)] 
[t> — 2,]* vs. x, and taking the area under the plot 
between x,, and x, as before. 

In Problem 3, the application of Eq. (11) to batch 
rectification of a binary system is shown. For com- 
parative purposes, the same initial charge and final 
still concentration as used in Problem 2 is used in 


Reflux ratio is variable—Fig. 4 
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Problem 3. For this type of operation, the heat load 
on the still can be estimated by using V from Eq. (11). 

The minimum number of plates possible is that ob- 
tained when operating at total reflux between the speci- 
fied x, and the final still composition. The number of 
plates actually used must be greater than this min- 
imum. 

Problem 8—A mixture of components A and B, hav- 
ing the same initial compositions and relative volatility 
as that of Problem 2, is to be separated by batch frac- 
tionation into a distillate that contains 95 mole % A 
The column for this distillation contains the equivalent 
of seven theoretical plates. Time allowed for distilla- 
tion is to be 1 hr./100 moles of original charge, exclu- 
sive of the time required for charging, warming up, 
shutting down and cleaning. The distillation is stopped 
when the still composition drops to 19.2 mole % A. 

How many moles of distillate of the specified com- 
position are produced? What percent of the A origi- 
nally charged to the still is recovered in the distillate? 
How many moles of vapor per hour must be generated 
in the still? 

The equilibrium line is the same as that for Problem 
2. Use 6 = 1 hr. and S, = 100 moles. From Eq. (11), 
we calculate the number of moles of vapor per hour 
generated in the still. 

On Fig. 4, operating lines 1, 2, 3 and 4 are plotted 
for values of L/V of 0.683, 0.75, 0.85 and 0.90, respec- 
tively. All operating lines pass through point 2p, 
equal to 0.95, on the diagonal. Each operating line 
is for a column containing the still and seven theoreti- 
cal plates. 

In each case, the value of x, is read on the abscissa 
at the intersection of the lowest horizontal step and 
the equilibrium line. Results are tabulated below: 


Ts 
0.488 
0.440 
0.278 
0.210 
0.192 


Using the above data, graphical integration between 
the limits 0.488 and 0.192 was performed for the 
expression: 


Substituting in Eq. (11) gives: 


100 (0.95 — 0.488) 
1.0 


V= X 4.63 = 213.5 moles/hr. 


Over-all material balance gives moles remaining in 
still* as 


0.95 — 0.488 
0.95 — 0.192 


Total distillate* is: 
100 — 60.8 = 30.2 moles 


s wo ] 008 motes 


* These answers are obtained without reference to Eq. (11). 
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Percent recovery* of A in distillate is: 


39.2 X 0.95 


Compare the Methods of Operation 


In simple batch distillation, the overhead product 
purity is low for a high recovery. A high purity is 
obtained at the expense of a low recovery of the 
desired component in the distillate. 

Use of batch rectification employing the Case 1 
method of operation greatly enhances both overhead 
product purity and the percent recovery of the desired 
component in the overhead product when compared 
with simple batch distillation. Also in this case, 
increased product purity will be accompanied by 
decreased percent recovery. 

Where batch rectification is carried out in accord- 
ance with the system described in Case 2, it is possible 
to produce a specification product. However, the per- 
cent recovery of the desired component in the overhead 
product may be less than in Case 1 for the same final 
still composition. Final choice between these methods 
of operation is made from economic considerations 
that are beyond the scope of this article. 


Nomenclature 


Moles of individual component in liquid. 
Total moles of liquid in the still at any time. 
Mole fraction of component in liquid phase. 
Mole fraction of component in vapor phase. 
Relative volatility of component A with respect to 
component B. 
Relative volatility of component A with respect to 
component C. 
Subscripts 
A, B, C, etc. Components in mixture. 
o Designates initial quantity. 
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In November at Kansas City, 
Chemical Engineering and Midwest 
Research Institute sponsored a two- 
day technical conference to re- 
emphasize the fundamental importance 
of chemistry, mathematics and 

physics in chemical engineering. It 
called attention to techniques based 

on these sciences that are beginning 

to find application in our field. 

At this conference, ten papers were 
presented covering The New Tools of 
Engineering, The New Mathematics and 
The New Chemistry. There were 

two of these papers in our Dec. 12, 1960 
issue, two in Dec. 26, and three 

in the Jan. 9, 1961 issue. The 
remaining papers appear in this issue. 


Operations 
Research: 
A Progress Report 


Having gone from one extreme to the 
other—“big minds working on 

small problems” to the panacea for 
everything—operations research is 
now coming of age and proving to be 
a valuable management tool in many 
industrial and nonindustrial areas. 


JAMES C. HETRICK 
Arthur D. Little, Inc. 
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A progress report on industrial operations research 
today might well begin by citing factual data from two 
1957 surveys. The AMA questioned 3,150 companies, 
of which 20% responded. Of these, 10.5% use OR, 
4.4% are considering such an activity and 5.1% do 
not intend to use OR methodology. i 

Not one of the companies reporting the use of oper- 
ations research intended to discontinue the program. 
Of the 234 companies commenting on future plans, 
only two indicated an intention to reduce the rate of 
activity, and 95 contemplated no change until the ex- 
isting program could be evaluated. 

The users of OR are diverse, including 65 manu- 
facturers of chemicals, petroleum and allied products; 
51 of electrical machinery and electronic products; 44 
of non-electrical machinery, including automobiles; 
33 of miscellaneous products. Penetration varies from 
virtual saturation (19 companies out of 23) in the 
aircraft industry to only one third of the reporting 
companies in the financial institutions, including bank- 
ing and insurance. (This group also had the largest 
proportion of those not intending to use operations 
research.) 

The size of OR groups varies from an average of 
three in the food industries to 20 in aircraft, with a 
grand average between six and seven for all industry. 
But the groups were relatively homogeneous in train- 
ing, 85% being physical scientists (including engi- 
neers, mathematicians, and statisticians), the remain- 
ing 15% social scientists, geographers, meteorologists 
and accountants. 

Of these companies, 57% found these personnel 
within, the remainder being secured equally from 
other companies and from universities. Only 40% 
of the companies used internal training programs, the 
rest relying on university courses and consultants. 
Only 39% failed to use consultants, with the over- 
whelming majority of the remainder using mixed 
teams of consultants and their own people. 

The OR function is, in general, organized at rela- 
tively high levels. In 65 cases, the groups report either 
to the president or to “top management.” In another 
144 organizations, the group reports to a vice presi- 
dent—operations, production, manufacturing, or 
finance. In 40 other companies, operations research is 
under the chief industrial engineer or someone of equal 
rank. 

The remaining firms put their OR groups under the 
treasurer, the controller, the director of research or 
of market research, the chief engineer, or a manager 
of operations research or operations analysis. 

Two hundred and eleven companies reported the 
areas in which they are using OR techniques. Pro- 
duction was cited as an area of application by 72% of 
the organizations—it was the most important in all 
categories of industry except aircraft, transportation, 
utilities and finance. Sales, marketing and inventory 
problems were those fields next most frequently 
mentioned. 

However, 211 companies said they were using OR 
to attack long-range planning problems. At the time 
of the survey, OR seemed to be only getting under 
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way in such areas as accounting, advertising, purchas- 
ing, transportation and shipping, although since 1957, 
some very interesting work has been done in these 
fields. At the same time, the National Industrial Con- 
ference Board produced the list of problems shown 
on p. 139 that have been studied by OR: 

Two hundred and eighty-eight companies offered 
evaluations of their operations research program. 
Improved operations were reported largely by utilities, 
aircraft and transportation companies. 

Dollar savings were reported by only a few com- 
panies, but in those reporting, the amounts were sig- 
nificant:.17 companies reported actual savings of over 
$100,000; five companies reported actual savings of 
over $1,000,000; and two companies reported actual 
savings of over $2,000,000. 

Anticipated savings of $100,000 were indicated by 23 
companies, of $300,000 were indicated by 18 com- 
panies, and of $1,000,000 were indicated by five com- 
panies. 

Many replies emphasized that dollar savings were 
only a small part of the gain to be expected, with a 
larger part being reflected in management’s more real- 
istic approach to decisions. 

Not all respondents were equally enthusiastic about 
operations research. While only a few indicated nega- 
tive reactions towards OR, some did so strongly. 
Several were skeptical about the value of operations 
research to the smaller company. But, on the whole, 
the survey respondents were quite favorably inclined 
toward OR. 

Much of the work reported has referred to solution 
of day-to-day operating problems; but the maturing 
discipline is tending to pay more attention to basic 
problems of strategic rather than tactical importance. 
This effort has been notable principally in the process 
industries, and case histories of recent work are inter- 
esting from this viewpoint. 


Ceramic Formulation by “Grasshopper” Technique 


Research programs in the physical sciences usually 
involve a series of research cycles. Each cycle in- 
‘volves a review of existing information, the develop- 
ment of new ideas based on the information and lab- 
oratory testing of these new ideas to yield still more 
information. 

In a successful research program, these cycles serve 
first to clarify the problem; next, to develop under- 
standing in more and more detailed form; and finally, 
to develop an answer to the problem. We can say that 
successful research converges on the answer to the 
research problem. 

A ceramics manufacturer wanted to develop a 
cheaper product having satisfactory physical proper- 
ties. There were five properties of interest: cofficient 
of expansion, opacity, corrosion resistance, surface, 
and high-temperature fluidity. There were 15 raw ma- 
terials available for compounding the ceramic formu- 
lations. Relationship between composition and proper- 
ties was largely unknown. 

The OR team developed a method, the “Grasshopper” 
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technique, to improve the speed of convergence of 
research efforts aimed at product or process im- 
provement. 

There are essentially five steps involved in this tech- 
nique that, although related, have sufficiently distinct 
objectives to justify separate consideration. Each of 
these steps involves a different kind of activity: cleri- 
cal, scientific, mathematical-statistical, computational 
and experimental. 


Step 1: Clerical Work ; 


The available information is collected in a form 
that is both comprehensive and useful—files of IBM 
cards or, better yet, files of magnetic tape. Although 
a considerable amount of clerical work is required to 
get the information into a consistent and well-defined 
format, the value of the existing information is much 
enhanced because its accessibility is very much im- 
proved. 


Scientific Work 


Step 2: 


We utilize as fully as possible all available opinion 
on the form of the relationships to be expected among 
the characteristics of interest, the formulation, and the 
treatment variables that can be controlled. Many of 
the most useful functions arose from the scientific and 
technical insights of the people working experimentally 
in the field under investigation. 


Step 3: Mathematical Work : 


When the existing experimental data have been 
organized and the product or process has been charac- 
terized, the mathematical-statistical task of reiating 
product or process characteristics to formulation and 
processing variables can begin. The purpose of work 
in this phase is to develop accurate equations and to 
assess their precision. 

The accuracy of the equations will depend on the 
scientific work accomplished in Step 2, while the pre- 
cision of the equations, and hence their usefulness in 
describing the phenomena of interest, will depend on 
the amount and “spacing” of the experimental data 
gathered together in Step 1. 


Step 4: Computational Work 


We use this information to simulate the results of 
laboratory or plant research work on a digital com- 
puter. The computer is programmed to investigate 


a number of different product formulations and to cal- 
culate for each one a measure of experimental desira- 
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bility. The name “Grasshopper” for the over-all 
program comes from the inclusion of a random ele- 
ment in the choice of product formulations to be 
examined— the computer hops from formulation to 
formulation. The result of this simulation is a list 
of experiments in decreasing order of desirability, so 
that expensive experimental work can be focused in 
the most promising areas. 

The measure of experimental desirability is chosen 
so that experiments are most likely to be performed 
in areas where a modest improvement is most probable 
or in regions where previous experiments do not exist 
but where a significant improvement is predicted. 


Step 5: Experimental Work 


The final step in an experimental cycle is to per- 
form the laboratory or plant experiments developed 
by the computational work. These experiments are 
certain to be useful because of the way they have 
been chosen. They will lead either to an improved 
product or process, or will provide essentially new 
experimental information, or both. When a sufficient 
number of new experiments has been performed, the 
entire cycle can be repeated. Each new cycle should 
lead to improvement in all of the steps with a resulting 
convergence to the best product formulation. 

In this case, six equations were developed, each of 
which related a physical characteristic of the ceramic 
(including cost as one characteristic) to particular 
functions of the elements included in the ceramic 
formulation. The mathematical form of the functions 
that were considered for inclusion in these equations 
was based on the knowledge and insights of experi- 
enced chemists and ceramicists. 

Statistical techniques were then used to choose the 
“best” functions from those proposed—those that 
most effectively explained the existing experimental 
data—and to calculate values for all undetermined 
constants. 

The resulting equations were then used on a com- 
puter to search for lower-cost formulations. Labora- 
tory tests were used to verify the computed predic- 
tions. Significantly lower-cost formulations were 
found as predicted. In addition, an opaque formula- 
tion was predicted and verified in a region previously 
thought to yield ceramics unsatisfactory in this 
regard. 

The same technique has been applied to develop- 
ment of a product with an increased operating life; 
and it seems applicable to many similar problems, as 
in alloy products. Such techniques, and similar work 
such as that of G. E. Box and Kiefer-Wolfowitz are 
important contributions to the body of knowledge that 
comprises the science of operations research today and 
to its continued future development. 

Although not so neat as such formal algorithms as 
linear programming, these methods of statistical ex- 
ploration of response surfaces bid well to become basic 
tools for decision. 
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Where operations research was useful 


Analysis of the operations of a railroad classifica- 
tion yard. 

Production and inventory control in a chemical 
process. 

Control and distribution of cash in a decentralized 
bank. 

Influence of vehicular speed and spacing on tunnel 
capacity. 

Improved program of personal loan collection. 
Mathematical models for freely flowing highway 
traffic. 

Purchase versus storage of gas to meet seasonal 
requirements. 

Use of storage water in a hydroelectric system. 
Proposal for revision of New York’s subway fare 
structure. 

Determining future office space requirements. 
Strip mining phosphate rock with large walking 
draglines. 
Empty box car distribution. 

Effect of night openings on department store sales. 
Improved rail replacement program. 

Effect of promotional effort on sales. 

Optimal estimation of executive compensation by 
linear programming. sity 

Mathematical programming of portfolio selection 
(investments) . 

Traffic delay at toll booths. 


Determination of Bulk Storage Requirements 


Nine different starch-producing units in two plants 
of a large starch manufacturer make more than 350 
different types of starches. Certain starches can be 
made only at certain units, and different ones have 
differing production rates as well as other processing 
difficulties. 

In these operations, it is desirable to improve cus- 
tomer service, reduce inventory costs (historically, 
inventory has always been in bags, and a significant 
portion is in rented warehouses), and reduce product- 
change (setup) costs. 

Bulk storage for three of the nine production units 
appeared an attractive possibility. These three units 
feed directly into a single packing station. Product 
packed in bags not destined for immediate customer 
shipment is delivered from the packing station into 
inventory, either in an internal plant warehouse or in 
external rented warehouse facilities. 

The advantages of bulk storage appeared to be as 
follows: 

1. Reduction in inventory and setup costs. 
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2. Reduction in costs of reprocessing bags damaged 
in warehousing, and costs of unmerchantable product. 

3. Almost complete elimination of odd-lot batches 
(those too small for shipment) and associated costs. 

4. Reduction, assuming proper design, in the amount 
of time required to analyze products chemically, thus 
helping move toward the goal of improved service. 

Physical bulk-storage installation would be located 
between the three production units and the single 
packing station. It was hoped that external warehous- 
ing would be eliminated through the use of the bulk- 
storage facility and that, in addition, some internal 
warehouse space would be made available. 


The Graphite and Cellulose Method 


An OR team was assigned to determine how much 
justification there was for bulk storage, how many 
bulk units would be required, and of what size. The 
team decided to study sales for these units during the 
18-month period from October 1957 to March 1959 
and to simulate a bulk-storage system that would sat- 
isfy the actual sales requirements during this period 
—that is, to determine on paper which bulk-storage 
system would best meet actual sales requirements. 

The following information was necessary for the 
simulation: 

1. Basic bulk starch codes—in view of the manu- 
facturing specifications and other processing differ- 
ences and similarities between product codes. 

2. The processing facilities required after the in- 
stallation of the bulk starch units to produce the bal- 
ance of the product codes. (A product code is a 
single, salable item. Several product codes can be 
produced from one bulk starch code. It was deter- 
mined that 85% of the finished-product codes could 
be produced from a limited number of bulk units.) 

3. Daily sales by product code for the 18-month 
period, coded to the appropriate bulk starch units. 

4. Customer and manufacturing lead-time history 
on’ orders. 

5. History of back orders caused by “out of specifi- 
cation” conditions, mechanical failure of equipment, 
and so forth. 

6. Manufacturing and inventory costs, and economic 
production lot sizes in terms of bulk starch units. 

A program for a small computer, simulating the 
operation of the plant, included such real factors as 
the probability of a batch of product being off specifi- 
cation and subject to reprocessing. 


Computer Simulates a System 


For each of the 78 weeks in the simulation period, 
the computer read in orders for a full week and per- 
formed the required internal computations. It then 
typed out the week number, production and inventories 
at the end of each week for the production units as a 
whole and for each bulk group, the available inventory 
at the beginning of the week, the production delivered 
during the week, and the actual inventory at the end 
of the week. 
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The sales and the range of inventory levels for each 
bulk group were plotted and an actual bulk-group 
size design formula developed. This formula gives 
the bulk-storage capacity requirements under a variety 
of conditions and for starch production units other 
than the three studied. 

From a study of the print-out and the over-all simu- 
lation, together with the design formula, the number 
of bulk units required was determined and various 
bulk-unit sizes were calculated for each assumed level 
of customer service. 


Benefits of the Study 


Tangible savings were indicated in the following 
areas: 

1. Inventory: Rented warehouse space eliminated, 
and 30,000 sq. ft. of plant warehouse space freed for 
other uses. 

2. Setup costs: Product changes significantly 
reduced. 

3. Reprocessing costs: Amount of unmerchantable 
product, damaged bags, odd lots, and bags that exceed 
shelf-life, reduced. 

4. Labor: Manufacturing and warehousing labor 
cut. 

The total annual savings in these four areas equaled 
$669,700. 

The intangible savings indicated were improvement 
in the following areas: 

1. Customer service. 

2. Uniformity of product quality. 

3. Efficiency and productivity of supervisory and 
warehouse personnel. 

4. Housekeeping. 

5. Raw starch supply for other finishing depart- 
ments (a source of real dollar savings, but extremely 
difficult to evaluate). 

6. Operation of the production warehouse, including 
the elimination of unnecessary phone calls and many 
other sources of confusion and irritation. 


Unexpected Benefits, Too 


In addition to the tangible and intangible savings, 
some other unexpected benefits were indicated by the 
study. First, it became apparent that simulation 
provided the tools to develop formal production-sched- 
uling rules for both bag and bulk storage operation. 

Second, the design formula showed that bulk storage 
capacity requirements varied, not as sales, but as the 
square root of sales. Guided by this relationship, the 
product codes were re-assigned into new quality 
groups, thus reducing the over-all storage require- 
ments by 22% and also effecting substantial installa- 
tion-cost savings. 

Third, the computer program, with modification, 
could be used for future verification of packing-equip- 
ment design—specifically to determine what packing 
and take-away facilities would be required to handle 
the daily sales demand of the many individual product 
codes. 
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How to use the grasshopper technique 


A manufacturer of wire wished to prepare 30- 
gage wire from copper, nickel and aluminum having 
as low a resistance as possible, but with a tensile 
strength of at least 70 kg./mm’*. In coordination 
with the company’s scientific personnel, the follow- 
ing equations were developed to express in func- 
tional form the general effect of different combina- 
tions of the ingredients on resistance and tensile 
strength: 

r = bc + bea + bs max (a, 1.9n) (1) 


+ bath Vn (2) 
where 
r = resistance in ohms/m. 
t = tensile strength in kg./mm?. 
c = percentage copper in wire. 
a = percentage aluminum in wire. 
n = percentage nickel in wire. 
and b,, b., bs, b,, b;, b, and b, are constants. 
Information gathered from previous experiments 
about the interaction of the component metals was 
put on punched cards. These data were then used 
by a computer in a regression analysis to determine 
the following values for the constants: b, = 0.532, 
2 = 0.646, b, = 0.44, b, = 28.0, bs = 0.033, b, = 
0.58 and b, = 6.7 
The expressions 
100 =c+a+n (3) 
r = 0.532c + 0.646a + 0.44 max (a, 1.9n) (4) 


t = 28.0 (1 — + 0.58a+6.7Vn (5) 
70 (6) 


were then used to simulate the results of research 
work. A program to test different combinations of 
c, a and n was prepared for a digital computer. 
Starting with given values c, a and n, a random 
deviation was selected for alternate compositions. 
In this case, such a deviation was chosen by select- 
ing two random numbers, and r, and r, from a nor- 
mally distributed set with mean zero and standard 
deviation one. 

These numbers were then multiplied by scaling 
factors d, and d, to obtain one trial deviation for 
ec and n. Another was obtained by multiplying 7, 
and r, by —d, and —d,. The mathematical expres- 
sions were then evaluated to see if any improvement 
resulted. If so, it was used as a starting point for 
subsequent trial deviations. 

In the application above, the values d, = 5 and 
d, = 3 were used. Starting with ec = 40, n = 30 
and a = 30, the results shown in Table I were ob- 
tained. 

With the starting values given in Trial 1, im- 
provements were obtained in Trials 2, 4 and 6. 

These, and the results of other trials, indicated 
combinations of ingredients that might give prom- 
ising results. Experimentation in the laboratory 
proved certain of the combinations to be satisfac- 
tory improvements. With these new laboratory data, 
another regression analysis was done to obtain new 
mathematical expressions, and the process of trial 
evaluation and laboratory experiments was there- 
fore repeated. 


Results of sequential grasshopper trials—Table I 


Trial T? c n 
2. 0.464 0.137 43.32 30.41 
37.68 29.59 
3 2.455 —0.323 54.60 29.45 
30.04 31.37 
4 —1.334 1.278 35.65 34.23 
48.99 26.59 
5. —0.482 1.677 46.57 31.63 
61.41 21.55 
6 1.046 —0.508 54.22 25.07 
43.76 28.11 


BENS 


BS NERSE 


a r t Comments 
64.4 74.6 starting values 
27 63.8 73.9 improvement, new basis 
.73 64.8 75.3 no improvement 
.95 61.6 68.95 improvement, but ¢ = 70 
not satisfied 
59 65.5 78.0 no improvement 
12 65.2 76.3 no improvement 
42 63.3 71.2 improvement, new basis 
.80 63.5 72.3 no improvement 
.04 61.7 69.4 improvement, but / = 70 
not satisfied 
.71 61.8 70.3 improvement, new basis 
63.4 73.2 no improvement 


The techniques of simulation have been viewed by 
many as far from satisfactory, and even dangerous. 
And so it may be in many cases. But OR has survived 
the early “gimmick” or “bag of tools” approach and 
has stopped looking for the magic formula that solves 
all problems. 

Simulation technique can provide analogs for com- 


CHEMICAL ENGINEERING—January 23, 1961 


plex operating systems and means of analysis of the 
systems’ response characteristics. When combined 
with statistical design techniques by using these latter 
to select parameter values for the simulation, we have 
a potent tool if properly applied. 

The term “simulation” might even be broadened to 
include the large-scale study of dynamic systems that 
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can be analytically studied and optimized for any static 
configuration of the system. An example of such a 
study follows. 


Programming Capital Investment 


A study in scheduling capital investment, represent- 
ing a very significant advance in engineering decision- 
making can be illustrated by a case concerning an oil 
refinery that, while physically adequate, was tech- 
nologically obsolete. 

At the time of the study, high-octane blending stocks 
were being brought in to upgrade the refinery output 
to an acceptable level. The refinery could be mod- 
ernized at the cost of additional capital investment 
in refining equipment; or it could be scrapped and 
the area supplied from elsewhere at the cost of addi- 
tional capital for pipelines or higher transportation 
costs. 

The question was defined broadly as being how best 
to supply the entire region over the long term. The 
refinery in question was considered variously as being 
shutdown, modernized at its existent capacity, and at 
three practicable levels of expansion. 

Two additional modern refineries were considered 
variously at present crude rates, enlarged by bottle- 
neck removal, and with a further 25,000-bbl. expan- 
sion. Additional facilities to meet predicted octane 
levels were included in each plant as required. Year 
by year estimates for market demands for the total 
area to be served by the three refineries were pre- 
pared, based in general upon normal growth but with 
accelerated growth in certain metropolitan and coastal 
areas in selected years. 

Consideration was also given to the continuance or 
termination of large-volume bulk sales to marketing 
companies. Alternative pipeline, exchange, and pur- 
chase possibilities were incorporated. 

By taking into consideration market demands for 
both bulk and branded sales for the 10-year period 
1958 through 1967, and a host of other data including 
those pertaining to transportation and trans-shipment, 
the optimal pattern for supplying the area was deter- 
mined for each combination of refineries both with 
and without pipelines. 


Computers Need Guidance 


Each combination of refineries, pipelines and ex- 
changes constitutes a case, and in all more than two 
hundred cases were considered, each one representing 
a quite complex model. When the results were evalu- 
ated, it turned out that the optimal solution required 
immediate modernization of the obsolete refinery, op- 
erating it through 1961, placing it on a stand-by basis 
from 1962 through 1964, and re-opening it in 1965 
after having expanded it. 

This was disconcerting. 

Although it represents a true optimum, it is an im- 
practical one because, although a refinery might be 
held on stand-by for several years the people involved 
cannot be. 
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Consequently, a number of alternatives were ex- 
amined—comparing operating costs, cumulative in- 
crease in operating costs relative to the unfeasible 
optimal solution and cumulative increase in operating 
capital on a year-by-year basis. The various alterna- 
tives were ranked in the order of their desirability. 

It was possible to show that the best feasible plan 
—having a higher rate of return and a considerably 
lower investment—was considerably better than the 
next best of four practical “grand strategies.” Such 
data indicate the importance of results obtained from 
good guidance of investment scheduling. 

This example illustrates, among other things, the 
importance of human intervention. Left to its own 
devices, the computer would have adopted an unwork- 
able scheme involving a stand-by refinery expected to 
start up after several years of idleness. Computers 
can be programmed to make certain kinds of decisions, 
but only when a human being works out the principles 
and sets the computer up to perform automatic deci- 
sions obeying those principles. 

In presenting case histories, it is easy to present 
only “big” problems—representing important deci- 
sions and massive offorts. All of the three cases dis- 
cussed were truly large, requiring many months of 
work and many hours of high speed computing. It is 
important that the research approach is equally valid 
for the quick decision, with minimal effort. 

Operations research is, essentially, quite a simple 
concept. It boils down to little more than having in 
hand all the facts about a situation and making a 
choice among one of several possible decisions based 
on those facts. It requires judgment and it requires 
information. Big, complex problems require com- 
puters and sophisticated techniques for their solution, 
but small problems are more easily solved. 


Assignment to Rotating Shifts 


During the annual contract renewal negotiations, a 
management was unexpectedly faced with the union’s 
demand for major changes in permissible rules for as- 
signment of personnel to rotating shifts on a continu- 
ous operation. So unexpected were the demands, that 
negotiations were suspended while management put 
the question to the OR group—not, “How much will it 
cost?” but “Is it possible to schedule operations and 
meet these requirements?” 

In the assignment of personnel to operations that 
are carried on continuously, difficulties arise in making 
a schedule that is fair to both management and labor. 
One difficulty arises from the relationship between 
the 40-hr. work week and the 168-hr. week, so that 4.2 
men must be assigned for each man required in con- 
tinuous operation. Thus, a “progression group” for a 
job requiring one man must actually contain five men, 
the fifth man working one fifth of the time as an oper- 
ator on the job under discussion, and being assigned 
four fifths of the time as a laborer. 

The progression group for a two-man assignment 
must consist of nine men, the ninth man being assigned 
three fifths time as a laborer, and so on. Only in 
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groups for assignments requiring a multiple of five 
men can all men be assigned full-time as operators, but 
this desirable arrangement is not always possible— 
may, in fact, be quite impossible in many such situa- 
tions. 

Within the progression group, it is desirable that 
the progression be such that (a) the same number of 
days is worked in each pay period, (b) for men with 
operator-laborer ratings, the same number of days is 
worked in each capacity in each week, (c) each man 
works an approximately equal number of times on each 
shift. 

It was further required in then current negotiations 
that a man’s schedule be such that in no case would 
he receive an isolated day off; that at least five days be 
worked in every week; that changes in shift be always 
in the order “A” shift to “C” shift, “C” shift to “B” 
shift, and “B” shift to “A” shift; and that a shift 
change allowing less than 16 hr. between working 
periods be compensated for by double pay for the 
second period. 

This solution required no massive effort—the prob- 
lem was presented at 4:00 p.m. one afternoon; the solu- 
tion—a schedule meeting all requirements—was pro- 
duced at 11:00 a.m. u.e next day, by one man using 
paper and pencil. 


Where We Are Today 


Operations research is, today, a real factor in the 
business world. It takes its proper place as one of the 
supporting service activities—such as industrial engi- 
neering, market research, accounting and statistical 
services—which in the last half century have been 
acquired by management to provide analytical support 
for decision-making. It has lost the naivete of its 
early years, when picturesque techniques such as linear 
programming, game theory, and Monte Carlo methods 
were widely touted as the answers to management 
problems. 

The profession now accepts particular techniques 
more soberly and tends to return to basics and develop 
new tools as needed. Similarly, it has survived the 
middle years, when OR was called with some justice 
“the application of big minds to small problems.” 

During this time, there was a real and dangerous 
tendency to turn inward and supply more and more 
exact solutions to increasingly narrow problems. OR 
now stands as one of the management sciences and may 
mature as a cohesive agency among them. These 
thoughts have been excellently expressed by Ernst 
and Magee: 

“Operations research, in fact, has had a shock effect 
on other business services and business training. The 
reaction in many cases, notably within industrial engi- 
neering, is evident in the greater emphasis on broader 
training in method. The effect is evident in business 
training, where new emphasis is being placed on sta- 
tistics, systems analysis and mathematics. It is still 
too early to tell what the effect will be. It may con- 
ceivably lead to other business functional services or 
professions reclaiming their role of analysis within 
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their functions, and much of the field of tactical 
studies in operations research may be subsumed under 
reinvigorated functional services. 


The Future of Operations Research 


“What will be the effect on operations research as a 
profession? If other services respond to the chal- 
lenge, OR might well disappear. After all, much of the 
growth of OR to date in industry has resulted from 
the void left by existing services in their concentra- 
tion technique, and their failure as a result to meet 
new managerial needs created by the changing post- 
World War II business environment. Operations re- 
search, on the other hand, might increasingly assume 
the role of a general management service; however 
strong functional service may be, there still remain 
problems of integration and balance, and the prob- 
lems of the whole business as a system. 

“Another most likely effect, we feel, would be that 
operations research will develop less as a unified pro- 
fession than as a rallying point, a point of common 
interest among functional professional groups. To 
some extent, the Operations Research Society of 
America performs in this manner now. If the func- 
tional services, such as industrial engineering or mar- 
keting, develop strong experimental and theoretical 
capabilities, the opportunity may exist for a true multi- 
disciplinary attack on business system problems.” 
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What are the ways that chemistry can help in attacking problems of 
interest to the chemical engineer? A chemist outlines what’s “new.” 


It’s necessary to recognize that there has been no basic 
change in the character of the science of chemistry. 
Basically, of course, chemistry remains a study of the 
groupings of atoms that are in sufficiently stable ar- 
rangements to make themselves evident in some 
fashion. 

Chemistry continues to be concerned with knowing 
and understanding the physical and chemical proper- 
ties of these units. This provides predictability with 
respect to reactions and material properties for the 
chemical engineer. 

If “new” is not limited too strictly to its most 
literal meaning, the outstanding new aspect of the 
field is the major role of the theoretical approach in 
dealing with research problems. The theoretical point 
of view is concerned primarily with discerning from 
first principles the nature of the forces holding the 
atoms in a given unit. This requires imagining, in as 
much detail as possible, the several types of repulsive 
and attractive interactions and fashioning from them 
certain implicit equations. 

Generally, it is not possible to convert these equa- 
tions into explicit form since the appropriate mathe- 
matics often is not available. However, with reason- 
able assumptions, some quantitative relationships are 
possible for the simplest systems. 

Even though this approach is not literally trans- 
latable to more complex systems, it does have both 
prognostic and diagnostic values in such cases, when 
applied with care and good sense. In other words, it 
permits less-sophisticated treatment of more commonly 
encountered systems, and makes possible the rationali- 
zation of some experimental results. Furthermore, it 
gives rise to ideas for new experiments. 

More and more, chemists have come to the use of an 
all-molecule concept of atom groupings as a possible 
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the New Chemistry 
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replacement for the older and more familiar valence- 
bond idea. There is a clearer visualization of molec- 
ular entities, of intramolecular spatial relationships 
and of electrons of nonlocalized character belonging 
to the molecule as a whole—perhaps describable as 
being “nationalized.” 

Inevitably, the arrangements and the forces causing 
these arrangements hold the clues to the means and 
rates of transformation into other atom groupings. 
In this connection, it is worth pointing out that an 
infinite variety of atom groupings is possible, and we 
are concerned with those that are not so transitory 
that they cannot be observed directly or by instrument. 
This simply means that stability is not an absolute 
quality. 

Methods now available for following very fast reac- 
tions make it possible to observe some groupings for- 
merly only guessed at, or even totally unimagined. 
Shock tubes, the linear electron accelerator, time-of- 
flight instruments and high-frequency alternating- 
current electrolysis are all examples of such devices 
and techniques. An interesting reference to this field 
is Discussions Faraday Soc., 17 (1954) on “Study of 
Fast Reactions.” 

Before getting too far from the subject of the 
theoretical chemist’s contribution, it is well to confess 
that many engineers and chemists who prefer to rely 
largely on experiment are inclined to scoff at the use- 
fulness of theory in chemistry. There is a feeling that 
the theoretical chemist is interested simply in mental 
gymnastics, has no regard for experimental results 
and that he is an ardent user of adjustable constants 
in his work. 

This is an indictment that can be returned against 
some theoreticians, but there is enough first-class effort 
and results to make those of us inclined to use brute- 
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force methods pay attention to their output. To gain 
some perspective in this regard, it is only necessary 
to read a review of nineteenth-century vintage by the 
well-known organic chemist, Kolbe, on a book entitled 
“The Arrangement of Atoms in Space.” 

The book, authored by an upstart named van’t Hoff, 
was denounced by the older chemist. Review is quoted 
in “Advanced Organic Chemistry” by G. W. Wheland 
(Wiley, New York, 3rd ed., p. 197). 

At any rate, even if the quantum mechanical view- 
point is too esoteric for the pragmatic chemist and 
chemical engineer, the molecular approach via molec- 
ular dynamics and molecular architecture has been 
paying satisfactory dividends in indicating suitable 
points of attack on the frontier research problems. It 
probably follows that “molecular engineering” should 
stand a good chance of handling modern engineering 
problems. 


From Theory to Experiment 


Turning to the laboratory now, it is likely that the 
development of greatest current impact is the use of 
spectra of all kinds. These spectra are important to 
the chemist because they provide some of the major 
experimental evidence of bonding, and because they 
are amenable to analytical application. In the long run, 
the former is more important, but to the chemical 
engineer the ability to detect readily reaction-mixture 
components in the plant, and in some cases to do quan- 
titative analyses by these methods, is a major con- 
tribution also. 

It is not appropriate here to more than mention the 
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various techniques, for the literature is replete with 
both original and review articles on all of them. Ultra- 
violet, visible and infrared spectroscopic methods are 
familiar to all. Microwave spectroscopy is one of the 
more recent applications of the physicist’s advances 
to elucidation of molecular structure. This adds one 
more weapon to the arsenal that, in principle, should 
eventually cover the whole electromagnetic spectrum. 

X-ray methods have been of some use in analysis 
and in crystal structure work and now are proving to 
be quite important in detailing the structure of large, 
and often complex, organic molecules. In addition, the 
increasing availability and understanding of the neu- 
tron-diffraction technique makes it possible to place 
hydrogen more exactly in various structures. 

The relatively new, but densely populated, research 
field of nuclear magnetic resonance and electron spin 
resonance has proved to be a major tool for the chemist 
in structural analysis and identification. Electron spin 
resonance has been particularly helpful in following 
free-radical possibilities. NMR has been of importance 
in organic structure work and in looking at hydrogen- 
bonded systems; and it is of some pertinence in sur- 
face studies. 

Another tool that has had some effect is that of 
ultrasonic absorption. This has been useful in certain 
relaxation phenomena studies and appears to be appli- 
cable to liquid-state studies. Mass spectrometry, vapor- 
phase chromatography and other tools have all been 
very important in one way or another. 

Immense progress has been made in crystalline solid 
state and kinetics studies. These areas are mapped 
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‘in other papers of this conference,* but note that two 
adjacent areas have not undergone anywhere near the 
same improvement. One is the liquid state, which has 
not been as intensively studied as most of the other 
areas mentioned here. The other is the very complex 
region of the interface between phases. 

Surfaces have been the subject of intensive and 
extensive study, and reports on them occupy a large 
portion of the literature. However, the yield for the 
last decade had been notable mainly for proving that 
such a system is complex, and that there are many 
parameters. 

This overstatement is made largely to underscore 
the point that heterogeneous catalysis is still not a 
highly scientific area in practice. This is a place where 
theoretical treatment is now becoming more prevalent 
and may well be the basis for greater progress than 
has so far been seen. Improvement in our position 
in solid-state physics and chemistry must surely also 
enhance the efforts in surface chemistry. 


New Means to Produce Chemicals 


Another aspect of recent researches in chemistry 
that should be intriguing to the chemical engineer is 
the use of a variety of means of producing chemicals 
aside from the classical one involving thermal energy. 
For instance, biosynthesis, as a means for producing 
chemicals that’ are either not otherwise available or 
that can be made less expensively in this way, is being 
investigated. 

The use of radiant or electrical energy to produce 
compounds is once again being looked at as an indus- 
trial possibility. In the latter case, the interest is an 
offshoot of activity in fuel-cell work. There is a hectic 
scramble to devise systems for the more-efficient, and 
preferably more-direct, conversion of fossil fuel or 
chemical energy to electric power. 

The chemical engineer has a vital position in this 
effort to produce a practical fuel cell since there is 
cause for optimism about hydrogen-oxygen cells, and 
no real cause yet for pessimism about room-tempera- 
ture hydrocarbon cells. High-temperature molten-salt 
cells also will require effective chemical engineering. 
The several other methods for increasing energy con- 
version effciency are no less important but may not 
be as pertinent to the interests of the chemical engi- 
neer, except for systems involving the use of nuclear 
energy. 

Modern chemistry has not been loathe to concern 
itself with conditions that may be characterized as 
out-of-the-ordinary. There now are numerous efforts 
concerned with very-high or very-low temperatures, 
very-high pressures and nonaqueous systems. In part, 
this has been engendered by feedback from engineer- 
ing ‘problems stemming from the continuous effort 
to provide new chemicals, or to provide previously 
known chemicals more efficiently. 

Such work has also stemmed from the serious inter- 
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est of the chemist in the nature of substances that 
are under a much wider variety of conditions than 
those treated in textbooks. It also springs from his 
belief that with such experiments it will be possible 
to know molecular structure and molecular forces 
better. Whatever the reason for the interest, it does 
exist. Timely examples are two symposia on “extreme 
conditions” being given almost simultaneously with 
this conference at regional meetings of the American 
Chemical Society. 

In a survey such as this, it would be lax not to call 
attention to a point of at least tangential interest. 
The chemist is no longer distinctly separated from the 
physicist or from the biologist (via the biochemist). 
In the latter case, the chemist is more and more con- 
cerned with complex natural materials and in the for- 
mer with mathematical and purely physical concepts. 

Underlying the work in each case is a vastly in- 
creased dependence on electronic instrumentation and 
on computational methods. This dichotomy may lead 
to the disappearance of the chemist as such, a point 
of some interest to the chemical engineer. 

In closing, it must be emphasized that there has 
been no attempt to be exhaustive in this survey. Many 
areas of interest—for example, polymers and colloids 
in general—have been slighted. The best way to take 
care of this problem is to remind you that the annuals, 
such as “Annual Review of Physical Chemistry,” pro- 
vide a most effective means of following very recent 
research. 
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New Solid-State-Chemistry 
Methods Yield Ultrapure Materials 


Two simple, practical techniques New methods for purifying solids and producing single 
crystals have played a major role in the tremendous 


for purifying solids: zone growth of the semiconductor industry in the last 10 


refining and single-crystal years. 
Commercial zone-refining and crystal-growing tech- 


roduction. Ver 
p ery successful on niques produce ultrahigh-purity materials, so essential 


semiconductors, methods look to semiconductors. A start has now been made in 
promising for making other applying this knowledge to other systems such as 
Fe metals and organic compounds. We can expect much 
pure metals and organics. wider application in the future with outstanding 
results. 
The purity problem is especially acute with semi- 
conducting materials because their operation in tran- 
ROWLAND E. JOHNSON, Texas Instruments, Inc. sistors or rectifiers depends on a precise control of 
current flow. Among other things, current flow de- 
pends upon: 
e Kinds of impurities present. 
e Total amount of impurities. 
e Excess amount of the dominant impurity. 
e Polarity of the charge carriers (holes or elec- 
trons). 
¢ Crystal perfection of the material. 
A semiconductor’s ability to carry current depends 
partly on impurities in the material. Different im- 
purities produce different kinds of conduction. 
The so-called n-type semiconductor contains an im- 
purity whose atoms carry an extra electron. Thus, 
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lowers melting point—Fig. 1 


Impurity 


silicon could be doped with arsenic. This extra arsenic 
electron is available to carry current. 

The p-type semiconductor contains an impurity with 
one less electron than the base material, as silicon 
with aluminum. Putting n- and p-type semiconductors 
together is the basis for many rectifier devices on the 
market today. 

Two very popular base materials for semiconductors 
are germanium and silicon. Much research and devel- 
opment effort has centered on these materials, with 
important and significant results, particularly in puri- 
fication techniques. 

In practice, the problems of purity are best solved 
by making ultrapure materials and then introducing 
the proper impurity or impurities in required amounts. 
Crystal perfection is approached by growing single 
crystals with some attempt to control the number of 
dislocation and other lattice defects. It is imperative 
that no current leakage path such as a grain boundary 
be present in a transistor or rectifier, so the starting 
material for semiconductor devices is invariably a 
single crystal. 


Zone Refining Solves Purity Problems 


Prior to the discovery of zone refining, semiconduc- 
tor materials were either mined or synthesized, and 
used without further purification. Even today, a large 
amount of silicon is produced by high-purity methods 
and grown into single crystals without a purification 
step. However, as devices become more sophisticated 
and require purer material, an increasingly larger 
fraction of silicon must be zone refined. Germanium 
is easily and routinely purified by zone refining—one 
reason for the importance of germanium in semicon- 
ductors. 

The basic idea of zone refining was disclosed by 
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Pfann.* He observed that when a molten section or 
zone of a solid bar was swept longitudinally through 
the bar, the zone carried certain impurities with it and 
the process could be repeated with increased purifica- 
tion each time. Since the process depends upon a low- 
ering of the melting point of a substance because of 
the impurities present, it is applicable to a wide range 
of substances and impurities. It can be made semi- 
automatic or automatic with relatively simple appa- 
ratus. It can be scaled up or down in size. While 
usually a batch operation, it can be continuous. 

Fig. 1 shows part of the phase diagram for a sub- 
stance whose melting point is decreased by an im- 
purity. If liquid of composition C, is cooled, solid of 
composition kC, appears with lower impurity concen- 
tration. The segregation coefficient, k, is defined 


“ee Concentration of impurity in solid 1) 
Concentration of impurity in liquid 

Line LN can represent the solid solubility of the 
impurity or the solidus line for the system. Imagine 
a molten zone with impurity concentration C,; then, 
the freezing process in Fig. 1 represents the process 
occurring at the freezing interface of the zone. Since 
the freezing solid is purer, the zone will be enriched 
by the impurity. However, the solid of the original 
composition, C,, continually melts into the zone, and 
the composition of the solid follows line LN. At the 
end of the bar, the zone is frozen out and the impurity 
concentration there will be greater than C,. There has 
been a net transport of impurities to the tail of the 
bar. If the process is repeated, impurities will again 
be carried to the tail. 


Impurity distribution limits—Fig. 2 
(for various segregation coefficients) 
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Impurity distribution limits—Fig. 3 


(for various relative zone lengths) 


Practical Limitations on Refining 


The final impurity profile in the bar will depend 
upon the segregation coefficient, number of passes and 
zone length, relative to the length of the bar. 

Purification does not continue without end but, 
rather, a limiting distribution is approached as the 
number of passes increase. Fig. 2° shows the limiting 
distribution as a function of segregation coefficient. 
Fig. 3° shows the limiting distribution as a function 
of zone length. In general, the wider the zone, the 
more rapidly the limiting distribution is approached, 
and the narrower the zone, the lower the limiting dis- 
tribution. 

A segregation coefficient could be calculated from 
the equilibrium phase diagram of the system, if it 
were available, or from analysis of the infinitesimal 
first-to-freeze portion of a melt. However, the segre- 
gation coefficient describes an ideal quantity, impos- 
sible to achieve in practice. We must consider the fol- 
lowing conditions that may perturb the system and 
make it nonideal: 

¢Equilibrium probably is not achieved at the 
freezing interface. The melt is not thoroughly mixed 
and impurities will build up at the interface. Speed 
of the moving zone will be a compromise between ex- 
pediency and a desire for equilibrium conditions. Stir- 
ring of the melt may or may not be possible. 

eImpurities may interact with one another de- 
pending upon the relative amounts of each. 

e Temperature gradient at the freezing interface 
may allow supercooling and lead to uneven growth 
rates with trapping of impurities. Extremely steep 
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temperature gradients would be desirable but they 
lead to physical defects in the crystal. 

e A second phase may appear if its solubility limit 
is exceeded. (This rarely happens because the material 
usually has a relatively low level of impurities.) 

¢ Polycrystallinity and crystal orientation change 
the behavior of impurities. Grain boundaries may act 
as sinks for impurities and there is evidence that 
impurities in indium antimonide segregate differently 
in different crystal directions. 

¢Rapid diffusion of impurities in the solid may 
destroy the impurity profile. 

All of the above will change the action of impuri- 
ties. Thus, an effective segregation coefficient is usu- 
ally determined for each particular system. A bar is 
given a single pass and the impurity profile deter- 
mined, for example, by radiotracers. The profile is 
compared with tabulated data,’ and effective coefficient 
estimated within a factor of two. The number of 
passes necessary for a particular system is also com- 
monly determined empirically, usually from experience 
with the starting material and the system. 

Fortunately, impurities in germanium and silicon 
do not have unusual characteristics, with the excep- 
tion of boron (table below). Germanium, made by a 
chemical process, will need about 20 passes. Silicon, 
from reduction of a silane or halo-silane, will need less 
than 10 passes. 


Zone-Refining Equipment 


Zone-refining apparatus is shown schematically in 


Segregation coefficients in silicon 
and germanium’ 
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How zone refining works—Fig. 4 
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Refining gallium arsenide—Fig. 5 
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Fig. 4. A single zone can be carried with a single 
heater but multiple zones work much faster. In this 
figure, each pass of the heaters past the material car- 
ries three zones through the bar. The heaters may be 
anything capable of producing a molten zone such as 
resistance wires, radiofrequency coils or light beams. 
The boat must be nonreactive with the molten mate- 
rial. A gas stream usually runs through the tube 
to prevent oxidation and to carry off volatile impuri- 
ties (hydrogen or helium with semiconductors). 

Zone movement apparatus should be capable of 
speeds as slow as a few millimeters per hour and 
the entire zone-refining apparatus should be vibra- 
tion-free. It is a simple design problem to automate 
the movement with a quick-return motor. For mate- 
rials that expand on freezing (as does germanium), 
the apparatus must be tilted up a few degrees in the 
direction of zone travel to give an ingot of constant 
cross-section. 

Compound semiconductors with a volatile com- 
ponent must be zone refined in a sealed system.‘ Fig. 
5 shows an apparatus for gallium arsenide, a com- 
pound semiconductor, which melts at 1,235 C. with a 
dissociation pressure of 0.9 atm. of arsenic. A reser- 
voir of excess arsenic is held at 600 C. where its vapor 
pressure exactly matches that of the molten gallium 
arsenide. Furnaces surround the rest of the system 
to prevent condensation of arsenic. Radiofrequency 
power is used to produce the zone; the furnaces and 
RF coil must be moved in unison past the gallium 
arsenide ingot. A similar system, inside a pressure 
vessel, has been used to zone refine gallium phosphide, 
which melts above 1,300 C., with a phosphorus pres- 
sure above 15 atm. 


How to Avoid Contamination 


Many materials, such as silicon, will react with con- 
tainer materials and cannot be zone refined in the 
conventional manner. Keck and Golay* suggest floating 
zone refining to overcome this difficulty. A rod of 
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material is clamped vertically and a molten zone pro- 
duced by a suitable heater as in Fig. 6. Surface ten- 
sion of the melt holds the zone in position and passes 
can be made along the length of the rod. Since the 
weight of material in the zone increases as does the 
square of the rod radius, while the surface tension 
increases as the radius, there is a limit to rod size 
that can be zone refined. Other considerations are the 
same as for horizontal zone refining. 

In many cases, it is desirable to grow a single semi- 
conductor crystal during the zone-refining process. 
Zone refining proceeds more uniformly in the absence 
of grain boundaries. Also, the single-crystal ingot 
can be doped to the proper impurity level during zone 
refining. The ingot can then be cut up and used 
directly in semiconductor device manufacture. 

Growth of single crystals is extremely easy if a 
seed crystal is used to initiate growth. After sufficient 
zone refining, the tail end of the ingot containing most 
of the impurities is cut off and discarded. A seed 
crystal of the same cross-sectional size and shape as 
the zone-refined ingot is placed at the head end of the 
ingot. A molten zone is formed that links the seed 
to the ingot. When the molten zone moves, the mate- 
rial freezing out will be single crystalline and have 
the same crystallographic orientation as the seed. 
Successive passes of a molten zone will retain the 
single-crystal nature of the ingot. 

If, in the final pass of a zone-refining program, a 
doping impurity with a small segregation coefficient 
(k = 10*) is introduced into the melt, that impurity 
will be distributed along the length of the ingot. Fur- 
ther, since k is so small, only a very small amount of 
the impurity present in the zone will actually get into 
the ingot, and the amount in the zone will remain 
essentially constant. The result will be a bar that is 
single crystal and has a constant and controlled im- 
purity concentration along its length. After slicing 
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Way to grow single crystals—Fig. 7 


and cutting, the semiconductor material is ready for 
manufacturing into a diode or transistor. 

For further details and discussions on many other 
aspects of zone refining, Pfann’s excellent book’® should 
be consulted. 


Crystal-Pulling Techniques 


Of the many methods of producing single crystals 
of semiconductors, the Czochralski method has been 
the most widely used in the past and is still of major 
importance. 

Fig. 7 shows a schematic representation of a crystal 
puller. The semiconductor is melted in a container, in 
an enclosed space. Very often, radiofrequency heating 
is used for melting. The container may be graphite 
for germanium, or a quartz liner on graphite for sili- 
con. Hydrogen or helium are commonly used as pro- 
tective gases to prevent melt oxidation. A single- 
crystal seed, previously prepared and held in a chuck, 
is dipped into the melt and a small amount of the seed 
melts off to give a fresh surface and to ensure wetting 
of the seed. Melt temperature is then lowered slightly 
and crystal growth starts on the seed. The seed is the 
coolest part touching the melt because the chuck acts 
as a heat leakage path. 

Seed and growing crystal rotate continuously to stir 
the melt and to even out any inequalities in tempera- 
ture distribution around the container. As the crystal 
grows down into the melt, the chuck and seed are 
slowly lifted. By regulating the power input and rate 
of lifting the crystal from the melt, strictly by visual 
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observation and by experience, crystal growth rate is 
exactly balanced by the lifting rate, and a uniform- 
diameter single crystal grows. 

Very little auxiliary equipment is necessary. A very 
sensitive, fast-acting temperature controller with man- 
ual setting controls the melt temperature. Varying 
the melt temperature controls the crystal shape. 

Introducing small amounts of impurities to the 
melt during crystal growth may be desirable. The 
entire crystal pulling apparatus should be vibration- 
free. Spinning rates are usually variable up to 100 
rpm., and pull rates may be anywhere from zero up 
to 10 in./hr. 

As the crystal grows, distribution of impurities 
occurs between the liquid and solid so that 

C, = kC, (1 — x)* (2) 
where C, is the concentration of impurity in the solid 
after a fraction x of the melt has solidified; k is the 
segregation coefficient, defined previously; C, is the 
original concentration of impurity in the melt. 

Eq. (2) applies to normal freezing, and also repre- 
sents the case where a molten bar of material slowly 
solidifies from one end. Fig. 8 shows the curves of 
C, vs x.’ Distribution of impurities will occur during 
crystal pulling but usually the material growing into 
a crystal is so pure that the effect of impurities will 
be small—or an impurity can be deliberately intro- 
duced to give a desired effect. 


Crystal-Puiling Refinements 


Most of the perturbations on the zone-refining segre- 
gation coefficient apply to crystal pulling as well. How- 
ever, spinning the crystal stirs the melt thoroughly, 


Impurity builds up in solid—Fig. 8 


|, overage conc. in melt 


t 
envelope 
4 
oc C4 O08 | 


ULTRAPURE MATERIALS . . . 


smooths out the temperature gradient, and prevents 
supercooling. In general, a crystal pulled from a melt 
will be more homogeneous than a crystal grown in a 
zone refiner. 

Considerable time and effort has been spent on devel- 
oping crystal pullers for use with compound semicon- 
ductors that have a volatile component, such as gal- 
lium arsenide. In one system, a magnetic drive rotates 
and lifts the chuck and seed inside a sealed quartz 
enclosure. Suitable furnaces are used to control vapor 
pressure of the volatile component, and radiofrequency 
heating is used to melt the material. 

In other systems, motion is imparted by close-fitting 
quartz or graphite pistons rotating inside precision 
quartz cylinders. The small leak past the rotating sur- 
faces can be tolerated for the time necessary to grow 
a crystal. Because of equipment difficulties, it is not 
considered practical to pull crystals if the system has 
to operate at more than about 2 atm. 

For more complete details on the preparation and 
growth of single crystals, see Ref. 6. 


Future Considerations 


At present, semiconductors are the only materials 
manufactured using crystal pulling and zone refining 
as production techniques. Costs involved in the two 
techniques are not negligible. High-purity germanium 
is available in single-crystal form at about $180/Ib. 
Polycrystalline silicon of reasonable purity will be 
about $100/lb. High-purity single-crystal silicon of a 
specified impurity level will cost about $1,000/lb. Ger- 
manium, as mentioned previously, is a reasonably easy 
material to zone refine and to grow into single crystals 
in one operation. Silicon is much more difficult, of 
course, and the increased purity and single-crystal 
nature represent increased value of the silicon. 

In spite of the heavy costs of production, there is a 
steady demand for high-purity, single-crystal ger- 
manium and silicon. Including companies producing 
and using the materials internally, some tens of thou- 
sands of pounds are produced annually. 

Today, in addition to semiconductor work, a large 
research effort is going on with reactive metals such 
as titanium, molybdenum, zirconium, hafnium, and 
so on. Usually, the goal is high purity without both- 
ering about the crystal nature although crystal struc- 
ture will become more important in the future. The 
properties of the pure metals are being evaluated and 
correlated when possible with the impurity concen- 
trations. Zone refining in a vacuum is especially useful 
for reducing volatile impurities. 

Zone refining is also being used to purify organic 


Conference Reprints Available 


Reprints of the entire Conference on the New Chemi- 
cal Engineering (10 articles, 80 pages) will be avail- 
able shortly. Price, $1.50 per copy, subject to 
quantity discounts. Check No. 173 on the Reader 
Service Card. 


materials, particularly as a supplement to other well- 
known methods of purification. The technique does not 
have a clean-cut advantage over other purification 
methods but is useful in special cases. 

Zone refining and crystal growing are being used 
to a lesser extent on many other materials: removing 
salt from sea water; growing or purifying inorganic 
salts; and producing some organic single crystals 
(scintillator crystals). 

The batch processes for zone refining and crystal 
growing will probably be of major importance for 
many years because of the experimental difficulties in 
any continuous system. In general, we can expect 
future applications to closely follow behind discovery 
or development of products depending upon high-purity 
material. In the semiconductor industry, the produc- 
tion of small quantities of high-purity material led 
to a study and understanding of material properties, 
then to products that required large amounts of ma- 
terial. Any industrial use of a high-purity metal or 
other material will follow the same general develop- 
ment line. 
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BLS Engineer Classification 


A first-time study by Bureau of Labor Statistics 


shows that engineers in industry are better paid 


than chemists, not as 


well-paid as attorneys. 


The government’s new yardstick 
for measuring pay (Chem. Eng., 
Jan. 11, 1960, pp. 120-122) has just 
lined up data on 247,000 engineers. 
You may be among them. 

And this Bureau of Labor Sta- 
tistics study,* collected through 
personal interview with company 
officials in over 1,600 firms employ- 
ing 100 or more workers, shows: 

eEngineers in industry earn 
on the average from $6,371 to $14,- 
193 annually, depending on which 
of six classifications describes their 
duties. 

eIn each classification, a quar- 
ter or less of these engineers re- 
ceive cash bonuses. 

e An overwhelming majority of 
firms employing engineers make no 
pay distinction on basis of field of 
specialization or function. 

Data on engineers pay are in- 


* BLS Bulletin 1286, “National Survey 
of Professional, Administrative, Technical 
and Clerical Pay, Winter 1959-60.” Order 
Documents, Washington 25, 

. C. ¢). 
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cluded in a broader survey of white- 
collar pay in industry. The six defi- 
nitions prepared for collection of 
data on engineering salaries reflect 
this, but these definitions were de- 
signed to be translatable to specific 
pay grades in the general schedule 
applying to Federal employees. 

When we first reported on this 
new study just a year ago, we de- 
scribed briefly what the six classifi- 
cations for engineers are. You can 
turn to our report, too, for other 
background information on the 
BLS work. Most data were collected 
from January to June 1960. 


What Study Says About Salary 


Average monthly salaries for the 
six engineering classifications 
shaped up like this: (7) $529, (iz) 
$602, (iii) $699, (iv) $820, (v) 
$966, (vi) $1,180. Chemists ranged 
from $460 to $1,138 monthly in 
six similar categories, mathema- 
ticians from $481 to $1,251 in 
seven job definitions. 


1961 


Attorneys, starting lower than 
engineers at $497/mo., end higher 
at $1,913/mo., with over two thirds 
of them paid as high or higher than 
the senior engineering classifica- 
tion. And 1,148 directors of R & D 
receive an average of $1,512/mo. 

Although the survey wasn’t de- 
signed to show quantitative differ- 
ences between geographic regions 
or major industry divisions, the 
Bureau does have some qualitative 
comments. The spread between 
highest and lowest of four U.S. re- 
gional averages was less than 5% 
for engineers and scientists. 

Several industries—manufactur- 
ing, transportation, communication, 
electric, gas and sanitary services 
—showed similar salary levels for 
engineers as well as other occupa- 
tions. Average salaries for these 
industries were above all industries 
combined. 

In engineering and architectural 
services, and R & D and testing labs 
combined, salaries were slightly 
above those for manufacturing and 
public utilities industries. 

However good salaries are, engi- 
neers tend not to do too well by 
cash bonuses. Of those who re- 
ceive bonuses, the top engineering 
group adds, on the average, only 
3.2% to its pay; others, much less. 
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It’s probably just as well that 
most (over three-quarters) engi- 
neers don’t get bonuses—the study 
shows that employees who do re- 
ceive them tend to have lower sal- 
ary rates (excluding bonuses) than 
those on straight salary. Of the 
companies (41%) offering bonuses, 
about three-quarters distributed the 
largess at Christmas or year-end; 
most of the rest, as profit-sharing 
plans. 


Some Interesting Byproducts 


Several byproducts of the salary 
survey emerged: characteristics of 
the salary rate system, entrance 
rates for beginning engineers and 
pay distinctions based on field of 
specialization or function. 

Not included was information on 
such supplementary benefits as paid 
vacations and holidays, and health, 
insurance and pension plans. 

Almost two-thirds (63%) of the 
firms employing engineers and 
scientists had no formal salary rate 
policies. Salaries were determined 
on an individual basis. Breaking 
down the 37% with formal policies, 
36% had a range of rates, with 
maximum and minimum rates speci- 
fied, and the remaining 1% had a 
single rate. 

Of those firms with formal plans, 
nearly two thirds did not specify 
intermediate dollar rates, but had 
definite policy to determine pro- 
gression within the range. Progres- 
sion policy, in 85% of the firms, 
provided periodic merit review; 1% 
had automatic increases after a 
specified period; 14% combined au- 
tomatic and merit increases. 

And it doesn’t seem to make 
much difference what your job 
function (say, process design) or 
specialization (say, chemical engi- 
neering) is. In those firms employ- 
ing engineers in two or more fields 
of specialization or function, over 
90% make no pay distinction on 
this basis. The rest make distinc- 
tions at all or most job levels. 


For Beginners in the Profession 


Of particular interest to college 
seniors seeking industrial jobs are 
the hiring policies of potential em- 
ployers—about half have formal 
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policies, half do not. One out of 
three of those that do have formal 
policies hires at a single rate; the 
rest—32% of the firms hiring in- 
experienced college graduates — 
offer a salary range to prospective 
employees. 

In this last group, there are sev- 
eral criteria that determine the hir- 
ing salary. In order of importance 
to most firms, these include: related 
experience (prior to graduation), 
scholastic standing, military service 
completed and evidence of leader- 
ship. 

Single salary rate or range of 
rates, beginners do pretty well 
either way. Under policies that in 
nearly half the firms applied to 
June 1960 graduates, the median 
for engineers under single-rate pol- 
icy was $476/mo., under rate-range 
policy, $478/mo. 

A few newcomers under both 
policies started at less than $360/ 
mo., a few started at over $540. 
(According to most estimates, be- 
ginning chemical engineers are well 


above this median figure for all 
engineers. ) 

It will be interesting to see in- 
dustry reaction to the new study, 
because BLS plans to put it on an 
annual basis. Engineers Joint 
Council, which runs its own salary 
survey, has already raised some ob- 
jections (Chem. Eng., Mar. 21, 
1960, p. 218). 

On the other hand, the nature 
and scope of the BLS study may fit 
in well with some already existing 
surveys. National Society of Pro- 
fessional Engineers, for example, 
defines eight engineering levels, 
could go to six to make comparison 
easier. The NSPE biannual survey 
of its membership will be conducted 
again this spring. 

And the survey of Canadian en- 
gineers’ salaries (Chem. Eng., Dec. 
12, 1960, pp. 168-169) uses six 
levels to define professional respon- 
sibility. 

Now, however, you have one more 
yardstick against which you can 
measure your material progress. 


NSF Finds Where You Are 


The Federal government has compiled more facts on 
engineering and scientific personnel in industry. This 
National Science Foundation survey tells about it. 


Another survey conducted by the 
Bureau of Labor Statistics, just 
released, reports on distribution of 
technical personnel in industry as 
of January 1959. Preliminary data 
for January 1960 have also been 
issued. 

Prepared for the National Science 
Foundation, “Scientific and Tech- 
nical Personnel in American Indus- 
try’’* follows up two earlier reports 
(January 1954 and January 1957) 
that were concerned primarily with 
R and D activities. The new report 
carries figures on engineers and 
scientists primarily engaged in 


Order from Supt. of 


* (NSF 60-62). tS 


Documents, Washington 25, D. C. 


R & D, management, production 
and other functions. 

Although various manufacturing 
and nonmanufacturing industries 
are shown individually, we’ll con- 
centrate here on “chemicals and 
allied products.” And in this cate- 
gory, 44% of all companies em- 
ployed engineers and scientists— 
all the firms included in the survey 
with over 5,000 employees, most 
firms with over 500 employees, but 
only 40% of those with under 100 
employees. 

Scientists and engineers, then, 
made up 9% of total employment 
in chemical and allied products— 
10.6% of the total in firms of over 
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Gas chromatography does complex solvent analyses in minutes. Here, a Shell chemist prepares a sample for injection. 


BULLETIN: 


Shell Chemical announces a monograph describing 
31 tests—some standard, some ingeniously devised—to give 
you greater insight into surface coatings. 


Shell uses these 31 tests as a 
backbone in lacquer formulation. 
They have led to startling con- 
cepts such as the advantages of 
solvent retention and to remark- 
able new high boiling solvents 
such as Pent-Oxone* keto-ether 
and Pent-Oxol* glycol ether. 

Read how you can get an in- 
dexed, 60-page copy of this mono- 
graph telling how to set up these 
31 tests, how to run them and how 
they can help improve your cur- 
rent formulations. 


HE 3] tests used regularly at Shell 

Chemical’s Technical Service 
Laboratory in Union, N. J. have led 
to some fascinating new fields of inves- 
tigation. One is solvent retention. 


A twist on solvent retention 


While slow solvent release is known 


to cause film shrinkage and have a bad 
effect on print resistance, retained sol- 
vent has recently been found to have 
good effects on gloss retention and 
restoration, cold crack resistance and 
weatherability. 

Test 29 can help you study these 
dual effects in terms of what actually 
happens when lacquer dries. 


Two remarkable new high boilers 
Studies of this type led directly to Shell 


Chemical’s two remarkable new high 
boilers: Pent-Oxone keto-ether, par- 
ticularly promising in formulations 
with dissimilar resins and Pent-Oxol 
glycol ether for maximum blush 
resistance/practical drying time in ni- 
trocellulose lacquer formulations. 


How to get your monograph 


To get your monograph, write or call 
any of Shell Chemical’s 12 district 
offices throughout the U. S. and 


Canada. Or write Shell Chemical Co., 
110 West 51 St., New York 20, N. Y. 


Samples and information 


When writing for a copy of the 
monograph, ask for samples and in- 
formation on any of these items: 


Acetone Isopropyl Ether 
Bisphenol-A Mesity! Oxide 
Diacetone Alcohol Methyl Amy! Acetate 
Di-tertiary-buty! Methyl Ethyl Ketone 
peroxide Methyl! Isobuty! Carbinol 
Ethyl Alcohol Methyl! Isobuty! Ketone 
Ethyl Amy! Ketone Neosol® Solvent 
Glycerine Pent-Oxone* Keto-ether 
Hexylene Glycol Pent-Oxol* Glycol Ether 
Isopropyl Alcohol Secondary Buty! Alcohol 


*Trademark, Shell Chemical Company 


A Bulletin from 


Shell 


Chemical 
Company 


Industrial Chemicals Division 
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5,000 employees, 5.9% of the total 
in firms smaller than 100 employees 
—and 60% of these scientists and 
engineers were employed in the 
largest (over 5,000 employees) 
firms. 

Of these engineers and scientists 
—83,100 in all—36,600 were engi- 
neers, 31,100 were chemists. That’s 
6% of the engineers in all indus- 
tries and 44% of the chemists, and 
it represents a 3.9% growth over 
the January 1958 figure of 80,100. 

Total employment of engineers 
and scientists in the firms covered 
grew 4.6% in the same period— 
from 730,500 in January 1958 to 
764,100 in January 1959. And pre- 
liminary figures for January 1960 
show a 6.7% increase, from 764,100 
to 815,500, a percentage increase 
also reflected in the engineers cate- 
gory. 

Engineers, over half of them 
being in the largest firms, made up 
615,400 of the 764,100 engineers 
and scientists in all companies. 
(Preliminary figures for January 
1960 show 656,300 engineers.) 


Distribution by Function 


Engineers in research and devel- 
opment number 174,800, a whop- 
ping 28% of all engineers. Too, 
another 5%—30,800 in number— 
manage and administer R & D pro- 
grams. But the chemical industry 
allocates slightly less effort in this 
direction—27% of its engineers in 
R & D, 4% in R & D management. 

When scientists are added to en- 
gineers, chemicals devote 36% of 
their technical manpower to R & D 
and nearly 5% to management of 
these activities. Between chemists 
and engineers, this totals nearly 
28,200 people. 

Of the 36,600 engineers in chem- 
icals—beside the 31% in R & D— 
7% (2,300) manage activities other 
than R & D, 45% (16,400) are in 
production and operations and the 
rest are in all other activities. 

Chances are about 8 to 1, be- 
tween R & D and production, that 
if you’re in a small company, you’re 
in the latter function. But in the 
largest firms, it’s about 50-50 for 
the two, with just a slight weight- 
ing toward R & D. 

Although only 3 out of 4 engi- 
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neers in industry as a whole have 
college degrees, in the chemicals 
sector over 9 out of 10 engineers 
have a bachelor’s or higher degree. 


Use of Technicians 


Since support for all this scien- 
tific and technological effort must 
be given by technicians, the sur- 
vey’s findings in this area are of 
interest. 

Six percent of all-industries’ 
550,000 technicians work in chem- 
icals and allied products. Support- 
ing the industry’s 83,100 scientists 
and engineers, these 34,400 provide 
an average of 41 technicians per 
100 professionals. For industry as a 
whole, there are 72 technicians per 
100 professionals. NSF attributes 
the low ratio in chemicals to the 
relatively few draftsmen employed 
in this industry sector. 

Among R & D personnel, how- 
ever, 47 technicians support each 
100 scientists and engineers in 
chemical and allied products. 

National Science Foundation is 
trying to cut the lead time between 
collection of data and publication 
of the results of this survey. It 
promises final returns on data of 
January 1960 “early in 1961.” 
When they’re available, we’ll bring 
them to your attention. 


Booklet Offers Handy Tips 
For Considering Grad Work 


A new booklet gives practical ad- 
vice on problems and rewards of 
graduate study. “The Road to 
Graduate School” was prepared by 
the University of Illinois chapter 
of Tau Beta Pi and published by 
ASEE, under a Ford Foundation 
grant. 

The 20-page booklet probes 
whether one should actually go on 
to advanced studies, how to pick a 
school, how to finance the several 
extra years of academic life. .( con- 
venient calendar summarizes what 
the undergraduate should do about 
inquiries and applications. It em- 
phasizes the need to start thinking 
early—in the spring of the junior 
undergraduate year. 


Engineering deans and _ local 
chapters of Tau Beta Pi are dis- 
tributing the booklet. 


University Helps Engineers 
Renew the Fundamentals 


The University of California 
(Berkeley) is now offering a na- 
tionwide refresher course to help 
practicing engineers bone up for 
professional registration or ad- 
vanced study. 

The new course—“Engineering 
Fundamentals”—covers the first, or 
closed-book portion of the engineer- 
ing registration exam in any of the 
50 states or three territories. 

Meanwhile, UCLA has announced 
a six-week summer course on mod- 
ern engineering for engineering ex- 
ecutives. 

Designed to train industrial lead- 
ers in technology needed for deci- 
sion-making, the course will try to 
update university-days training of 
these executives. Participants for 
this year’s session have already 
been chosen, and have paid their 
$2,340 fee. 

Information on the first course 
is available from University Exten- 
sion, Berkeley 4, and on the second 
from University Extension, Los 
Angeles 24. Both are branches of 
the University of California. 


15th Annual Job Survey 


According to Northwestern Uni- 
versity’s latest Endicott survey, 
companies plan to hire 6% more en- 
gineers in 1961 than they did last 
year, at an increase over 1960 start- 
ing salaries. 

In the survey covering 210 firms, 
reporting companies said they 
planned to pay an average of 
$520/mo. to starting engineers. Of 
graduates hired five and ten years 
ago, the survey shows that engi- 
neers still hold salary advantage 
over graduates of other disciplines. 
The engineering graduate hired in 
1955 averaged $371/mo. and is now 
making $682/mo. 
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An explosives meter is a common 
item of equipment in plants where 
potentially combustible or explosive 
solvents are handled. In such a 
plant, it is wise to calibrate the 
meter for the particular solvents 
involved. This simple calibration 
apparatus will give a rapid and ac- 
curate calibration, or will check the 
meter for catalyst fouling. 

The solvent-containing stream is 
generated by bubbling compressed 
air through a sparge plate im- 
mersed to a depth of about 6 in. in 
the solvent. This provides a stream 
of air essentially saturated with the 
solvent. The air-solvent stream is 
mixed with an air stream to provide 
the desired dilution; and the mixed 
stream, after flowing through about 
5 ft. of glass tubing, is sampled by 
the explosives meter. Small ro- 
tameters measure both streams. 

By measuring the solvent tem- 
perature and referring to its vapor- 


W. A. DICKENS, Kimberly-Clark Corp., Neenah, Wis. 
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Solvents Calibrate Explosives Meter 


pressure curve, the volume % of 
solvent in the solvent-saturated 
stream czn be measured. This per- 
centage can be varied, if desired, 
by varying the solvent temperature. 
The volume % of solvent in the 
vapor-air stream can be calculated 
from the following equation: 


%S: X Fi 

Volume % 
where %S, is the volume % of sol- 
vent in the _ solvent-containing 


stream, F, is the flow rate of the 
solvent-containing stream, and F, 
of the air-diluent stream. 


REFLUX DRUM DESIGN -CASE 2 


S. H. FRIEDMAN, 
J. W. MURTHA 
Bechtel Associates, New York 


This is the second in a series of 
process-design notes that present 
empirical methods developed from 
the author’s experience. This arti- 
cle considers the second case for the 
design of a distillation reflux drum 


—both liquid and vapor present in 
the column overhead. The first arti- 
cle (Chem. Eng., Nov. 14, p. 235) 
treated the liquid-only case. 

All design criteria remain the 
same as in the first case except that 
the vapor space is determined by 
the critical area A.., which is the 
space between the high liquid level 
HLL and the top of the vessel. This 
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is the space available for the non- 
condensing gas flow. 

After finding length and diameter 
of the drum as outlined in the first 
article, determine the critical ve- 
locity V., which is the maximum 
allowable vapor velocity in ft./sec. 
Use this empirical equation: 


ST 
Ve 4.05 


where S is the specific gravity of 
the hot liquid; T is the vapor tem- 
perature, °R.; M is the molecular 
weight of the vapor and P is the 
absolute pressure, psia. 

The value of V. calculated in this 
way should be multiplied by a 
safety factor of 1.7 to be sure of 
vapor disengagement. 

Next, divide the volume of vapor 
passing overhead in cu.ft./sec. by 
1.7V. to give the required critical 
area, A.,. Now, based on the drum 
diameter assumed previously, cal- 
culate the total cross-sectional area. 

Using the ratio A.,/A (A is the 
total area), go to the table, “Areas 
of Segments,” in “Chemical Engi- 
neers’ Handbook,” J. H. Perry, 3rd 
ed., page 32, McGraw-Hill, 1950, 
and find the equivalent h/D ratio. 
Since D is known, calculate h. This 
is the distance required between 
HLL and the top of the drum to 
provide sufficient vapor space. Com- 
pare this value to that assumed pre- 
viously (as outlined in the first 
article). The assumed value must 
be at least as great as the calculated 
value of h and preferably a little 
larger. If it is not large enough, 
the drum size must be revised. 

The next article in this series will 
consider the third and last case for 
distillation reflux drums—liquid 
product, vapor and water all pres- 
ent in the overhead. 


USE CURVES FOR HEAT TRANSFER 


VED SWARUP GUPTA, Bhilai Steel Works, India 


An article by Irving Granet 
(Chem. Eng., March 1955, p. 187) 
presented performance curves to 
find heat-transfer coefficients. 

These curves are’ presented here 
in the form of nomographs, which 
are easier to read and use than the 
original versions. The following ex- 
ample illustrates their use. 


Thermal efficiency 
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Cold water at 60 F. enters a heat 
exchanger at the rate of 100 cu. 
ft./hr. The hot fluid flows at a rate 
of 20,000 lb./hr. and has a mean 
specific heat of 0.18. Its tempera- 
ture is 500 F. If the effective area 
of the exchanger is 450 sq. ft., de- 
termine the outlet temperature of 
both fluids for parallel and counter- 
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flow operation. Assume the heat- 

transfer coefficient to be 10. 
Assume W is the flow rate of hot 

fluid, lb./hr.; w is the flow rate of 


cold fluid, lb./hr.; A is the surface ‘ 
area, sq. ft.; C is the specific heat © 


of the hot fluid (constant pressure), 
Btu./(lb.) (°F.); ¢ is the specific 
heat of the cold fluid; U is the over- 
all heat-transfer coefficient based on 
outside surface, Btu./(hr.) (sq.ft.) 


(°F.); T, is the temperature of the 


hot fluid, °F.; t, is the inlet tem- 
perature of the cold fluid, °F.; T. 
is the outlet temperature of the hot 
fluid, °F.; ¢. is the outlet tempera- 
ture of the cold fluid, °F. 


UA 
20,000 X 0.18 


wo 
WC _ 20,000 x 0.18 


we 240 X 1.0 


= 0.577 


For parallel flow, from the nomo- 
graph, the thermal efficiency is ap- 
proximately 0.54. 


The heat given out is: 
(500 — 262) 0.18 (20,000) = 856,000 Btu. 


This is approximately the heat 
taken in by the cold fluid. There- 
fore, the temperature rise is: 


856,000 _ 

6,240 X 1 = 137 F. and t is 197 F. 

Similarly, results can be obtained 
for counterflow operation. 


Test Your CEQ 


BY ROBERT LEMLICH 


At a certain remote, unmanned 
installation, the gage pressure in 
a special isothermal cylinder of 
gaseous argon (supposedly 
closed) was automatically re- 
corded as 14 in. of water at 1:00 
P.M., 9 in. at 1:30 P.M. and 4 in. 
at 2:00 P.M. If this decrease 
was caused by leakage through a 
hairline crack of fixed dimen- 
sions that resulted instantly 
from a nearby explosion, at what 
time did this probably occur? 

(Answer on page 160) 


"Winner of the $100 Annual Prize for 1960" 


, Each year, the editers 
of Chemical Engineering 


judge the monthly Notebook 


winners for the previous 
twelve months. The best 
of these is awarded an 
additional $100 prize. 
Here, then, is the yearly 
winner for 1960. 


AAA 
VV¥ 


thermistors 


Liquid interface 


interface 
control zone 


Extraction 


column 


Compensating 
thermistors 


10002 


Aojust 


voltage 


> 
1,250 


1002 
Balance 2 


2,000 thermistors 


Fig. 2 


THERMISTOR INTERFACE CONTROL 


FREDERICK FAHNOE, Technical Supervisor 
Mallory-Sharon Metals Co., Ashtabula, Ohio 


Pictured above is a solution to a 
common problem in liquid extrac- 
tion systems—measurement and 
control of the interface between the 
organic and aqueous phases. A 
bridge circuit containing balanced 
thermistor sensing units provides 
the solution. 

A thermistor is a ceramic mate- 
rial that has a negative coefficient 


of resistance, i.e., decreasing elec- 
trical resistance with increasing 
temperature. In some materials, 
the resistance can be doubled with 
a temperature change as small as 
15 

Fig. 2 shows a wheatstone bridge 
circuit that is suitable for interface 
control with thermistors. It has a 
constant voltage source and a set 
of temperature-compensating ther- 
mistors in one arm of the bridge. 
These are shown submerged in the 
heavy phase in Fig. 1 while the 
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ane 
i 
) 
12500 | | 
Battery 
test 
nan O-I ma. 
T, = 262 F. “MA =V, | Range 
15000 0 20 volts 
— 
C, T, 
editors as the best monthly Notebook 
winner for 1960. The author will there- 
fore receive an additional prize of $100. 


PLANT NOTEBOOK .. . 


sensing thermistors are staged 
through a zone in the extraction col- 
umn where interface control is de- 
sired. 

In operation, the thermistors are 
heated slightly above the tempera- 
ture of the ambient fluid by a small 
current. The current that can pass 
is governed by the rate of heat con- 
duction away from the thermistors. 
The heat-loss rate is a function of 
the thermal conductivity and spe- 
cific heat of the surrounding fluid. 
Since the thermal conductivity of 
water is three to four times that of 
most organics, and its specific heat 
twice as much, a change of the fluid 
around the thermistor from water 
to organic will cause a measurable 
increase in thermistor temperature, 
with an accompanying change in 
the resistivity of the circuit. 

This shows up as a change in the 
current flow pattern in the bridge 
and can be indicated visually on the 


milliammeter. For automatic con- 
trol, the voltage developed across 
the bridge terminals V, and V, can 
be fed to a transducer to activate 
the required control valve oper- 
ators. 

The circuit shown is easily con- 
structed, using five ganged 2,000- 
ohm thermistors for each of the 
sensing and compensating elements. 
The circuit can be adjusted to give 
full-scale indication over the inter- 
face control zone. The thermistors 
we used are Glennite thermistor 
beads, which are enclosed in glass 
probes. These units have a temper- 
ature coefficient of resistance of 
-8.9%/°C. and a heat dissipation 
in free air of 1 milliwatt/°C. 

In selecting the thermistors for 
both sensing and compensating cir- 
cuits, it is necessary to choose units 
that have resistance tolerances un- 
der 2%. Thermistors are available 
from several suppliers. 


COMING FEBRUARY 20: 


Reboiler and Condenser Duty 
By Two, One-Step Equations 


By J. L. Beckner 
December Contest Winner 


% How Readers Can Win 


$50 Prize for a Good Idea—Until further 
notice, the Editors of Chemical i- 
neering will award $50 each four weeks 
to the author of the best short article 
received during that period and ac- 
cepted for publication in the Plant Note- 
book. Each period’s winner will be an- 
nounced in the second following issue 
and published in the fourth following. 
$100 Annual Prize—At the end of each 
year the period winners will be_ re- 
judged and the year’s best awarded an 
additional $100 prize. 

How to Enter Contest—Any reader (ex- 
cept a McGraw-Hill employee) may 
submit as many contest entries as he 
wishes. Acceptable material must be 
previously unpublished and should be 
short, preferably not over 500 words, 
but illustrated if possible. Acceptable 
nonwinning articles will be published 
at space rates ($10 minimum). 

Articles should interest chemical en- 
gineers in development, design or pro- 
duction. They = deal with useful 
methods, data, calculations. Address 
Plant Notebook Editor, Chemical Bngi- 
neering, 330 W. 42 St., New York 36. 


Flow through the hairline crack 
would be laminar (possibly with 
some slip). Therefore, a form of 
Poiseuille’s equation applies. How- 
ever, the constancy of temperature 
and the very small percentage 
change in absolute pressure indi- 
cate a negligible change in kine- 
matic viscosity. Thus, for a crack 
of constant dimensions, Poiseuil- 
le’s equation reduces to the simple 
proportionality. 

Flow rate « P, (1) 
where P, is gage pressure 

Now, for the cylinder’s variable 
contents, 


PV = WRT/M (2) 
or W = PVM/RT (3) 
dw VM { dP 
( ds ) (4) 
where is time. 
But, P= P,+ Po (5) 


so that for fixed barometric pres- 
sure P,, 


Answer to “Test Your CEQ” 


dP =dP, (6) 


Also, flow rate = — ow (7) 

The minus sign is included be- 
cause the contents W decrease 
with time. Combining (1) with 
(4), (6) and (7), and noting 
that VM/RT is constant, yields, 
after simplification, 


dP. 


where K is a proportionality con- 
stant. 

Eq. (8) is similar to that for an 
irreversible first-order chemical 
reaction and can be solved in the 
same manner. Separating vari- 
ables, 


(9) 


Integrating without limits gives 
the following: 

In P, = —Kr+constant (10) 
Plotting this on semilog paper, 


with P, on the logarithmic axis 
and +r on the arithmetic, should 
yield a straight line for any time 
interval after the leak started. 
Accordingly, such a straight line 
drawn through the last two points 
and extended back to a P, of 14 
shows that the explosion occurred 
at about 1:074 P.M. 

Alternatively, Eq. (10) can be 
solved analytically rather than 
graphically by, for example, equat- 
ing slopes 


Solving for +. yields the same re- 
sult as plotting. 

Note that drawing a straight 
line through either of the other 
two possible pairs of points would 
result in an absurdity. This is per- 
haps more evident from a graphi- 
cal solution but, of course, follows 
from the analytical solution as 
well. 
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CE Cost File 


No. 48: COST-CAPACITY DATA II 


Here are three more cost-capacity curves 
for ethylene-based chemicals. Clip and file 
with Cost File No. 46. 


JONAS M. BERK, JOHN E. HASELBARTH 
thetic) and styrene. As before, where sufficient data 


ey Fee. were available, we indicate the high and low limits 
that might be expected. 

In Cost File No. 46 (Dec. 12, 1960, p. 172) we Capacity power factors (Cost File No. 29, Apr. 18, 
presented cost-capacity data, in the form of curves, 1960, p. 194) are respectively, 0.78, 0.60 and 0.68 
for ethylene and two ethylene-based polymers—high- Data are up to date as of the third quarter of 1960. 
and low-pressure polyethylene. We will continue to present investment-cc +t, plant- 

Now we present cost-capacity curves for three more capacity data correlations for other processes in future 
ethylene-based chemicals: ethylene oxide, ethanol (syn- Cost Files. 


Thousand dollars 
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Thousand dollars 
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Thousand tons per year 
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Colgate-Palmofive Co. 
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Ques’ 
Dow Chemical 


heral Food. 


NAME DROPPERS! 


is orp. 


Because we are proud of the customers who use MIKRO-PULVERIZERS... 


In the montage of names that form the background of 
this ad you will find just a sampling from our published 
list of prominent MIKRO-PRODUCT users in the 
process industries. They represent companies of all sizes 
. .. all equally prized. 


Each of these MIKRO-PULVERIZER owners oper- 


ates a unit with a distinct individuality . . . an internal 


MIKRO-Products 


PULVERIZING MACHINERY COMPANY 
55 Chatham Rd., Summit, N. J. 
A Division of American-Marietta Company 


REPRESENTED THROUGHOUT THE WORLD IN SALES, SERVICE AND MANUFACTURING FACILITIES. 
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mechanism adjusted to handle a particular job either in 
dry-grinding or wet milling. 


If you want to know what a job-designed MIKRO- 
PULVERIZER has to offer you in the way of fine or 
ultra-fine grinding, precise particle size control, and 
economy of power and maintenance, write for 


Bulletin 51A. 


PROCESSING 


GRINDING CONVEYING COLLECTING 
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There are five ways to line a vessel with lead—each 


has advantages and limitations. Choice is made based on 
lead’s properties and operating conditions in the vessel. 


ROBERT L. ZIEGFELD 
Lead Industries Assn. 


Lead is an obvious choice for lin- 
ing many reaction and storage ves- 
sels, particularly where severe cor- 
rosives must be contained. But 
specifying the correct type of lead 
for an application is only part of 
the job. To avoid costly and prema- 
ture failures, the type of lining con- 
struction should also be selected by 
the design engineer. 

This selection must be based on 
an understanding of lead’s chemical 
and physical properties—and how 
they relate to the corrosive and to 
stresses that will develop in the op- 
erating vessel. 
Types of Construction—There 
are five basic types of construction 
used for instaliing lead linings in 
chemical-processing vessels.* 

Lead lining may be loose sheets 
of lead draped inside a shell of steel, 
wood, or concrete, with lead burned 
along the seams that are with or 
without internal supports of lead- 

* Photo above shows lead-lined fume 
duct, Sheet-lead strip covers steel stud 


fastened to the vessel shell. Strip is burned 
to the lead lining. 


covered steel; as sheets of lead and 
steel or lead and copper continu- 
ously bonded together face to face 
(commonly referred to as homo- 
genously bonded) ; as a lining shell 
of sheet lead externally supported 
by a cage construction; or as a 
membrane that envelopes an acid- 
brick lining. 

Loose lead-sheet construction is 
the least expensive but it is limited 
in practical application to vessels of 
moderate size and conditions that 
do not impose extremes of tempera- 
ture, abrasion, pressure or vacuum. 

The theoretical maximum length 
of a lead sheet, of uniform cross 
section supported only from the top, 
is 40 ft., at 68 F. In practice, how- 
ever, it is seldom feasible to sus- 
pend lead sheet more than about 10 
ft. without strapping. And exces- 
sive strapping requirements tend to 
offset the economies of this method. 

However, new methods for fast- 
ening strappings reduce time and 
cost for this operation by 70%. 
Studs may be driven home with a 
power tool, which eliminates drill- 
ing and lining up bolt holes prior 
to fastening. 


ocess Vessels 


> Caged Lead—Cage construction 
consists of an open exterior frame- 
work of steel flats and angles 
welded together to support the lead 
lining. Supporting members are 
spaced closer together toward the 
bottom to accommodate increased 
hydrostatic pressure. (Expanding 
and contracting lead lining is free 
to slip into stress-free posture with- 
in its rigid cage.) Open construc- 
tion allows for excellent heat ex- 
change, while leaks are readily seen 
and repairs easily made. Cost is 
low, comparable to that of loose 
sheet lining. 

An ingenious example of cage 
construction that makes the most 
of heat-transfer possibilities is the 
Mills-Packard tower, designed as a 
reaction chamber for manufacture 
of sulfuric acid by the chamber 
process. The tower is tapered so 
that excess heat generated inside 
is dissipated by a film of water that 
flows down the exterior surface. 
> Bond for Vacuum—Homogene- 
ously bonded sheets are usually lead 
on steel or lead on copper, although 
other combinations are possible. 
Steel provides strength; copper has 
desirable thermal properties. 

Steel is cleaned by shot blasting 
or sometimes by pickling in 10% 
sulfuric acid. Copper is also 
chemically cleaned. Lead is then ap- 
plied by a burning bar or, for larger 
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THAT 


A heavy Tefion® sleeve is the heart of the 
Durco SLEEVELINE® non-lubricated plug 
valve. Teflon’s lubricity, pliability and chemical 
inertness provide nearly perfect resistance to 
sticking, leak through and corrosion. 

The Durco designed sieeve completely 
surrounds the plug. Its large sealing area will 


withstand erosion, nicks, scoring and general 
wear for years in process liquid, gas or slurry 
applications. And it’s heavy enough to allow up 
to %” vertical adjustment for wear. 


Durco SLEEVELINE valves are designed Serves the Process Industries 
and priced to replace ball valves, and lubricated 
plug valves wherever they are in use. Write for 
your copy of Bulletin V/12a. 


THE DURIRON COMPANY, INC., Dayton, Ohio / Valves * Pumps ° Filters * Process Equipment 
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CORROSION FORUM .. . 


Costs, conditions, requirements for five types of lead linings—Table I 


Loose Sheet 


Steel Bonded Copper Bonded 


Cage Brick 


Cost factors 
Initial 
Inspection 
Repair 


Hostile conditions 
High temperature 
Thermal shock 
High pressure 
Vacuum 
Physical shock 
Erosion 
Corrosion 


Design requirements 
“Insulation 
Heat transfer 


areas, simply poured over the other 
metal. The lining surface is 
smoothed by peening and/or scrap- 
ing. 

Bonded linings are, of course, 
more expensive but are superior on 
almost all counts and will usually 
remain serviceable much longer 
than other types. Since there is no 
air gap between the two metals, uni- 
form heat exchange is good. Rigid- 
ity, particularly with a steel back- 
ing, permits operation under high 
vacuum. For lead bonded directly 
to steel, operating temperatures as 
high as 608 F. are permissible, and 
the lining won’t creep or craw] up to 
450 F. Rapid temperature fluctua- 
tions, mechanical shock, and vibra- 
tion are tolerated. This type of con- 
struction is also recommended for 

. very tall structures where heavy 
acid-brick lining would impose for- 
midable stresses. 

Design engineers are advised not 
to skimp on the weight of lead 
specified in bonded linings: cost of 
such linings is essentially that of 
the bonding process. 

Modern techniques have largely 
overcome objections to the difficult 
job of locating imperfections in the 
bond. An unbonded area may be 
identified by a bubble that forms 
when the internal temperature is 
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Fair 

Fair 

Excellent 
_ Poor 

Poor 

Poor 

Excellent 


Fair 


Excellent 


Fairly high 
Fairly high 
Low 


Fairly high 
Fairly high 
Low 


Excellent 
Excellent 
Good 
Good 
Excellent 
Fair 


Excellent 


Excellent 
Excellent 
Excellent 
Excellent 
Excellent 
Fair 

Excellent 


Fair 
Excellent 


raised to 400-500 F. or, in a pres- 
sure vessel, when the internal pres- 
sure is raised to 680 psia. and sud- 
denly released. Efficient sonar and 
radiation methods of inspection are 
also available. 
> Brick for Heat—Sustained op- 
eration involving high temperature, 
erosive attack, and extremes of cor- 
rosive attack and thermal shock are 
best withstood with acid-brick con- 
struction. The brick lining, usu- 
ally one or two courses, insulates 
not only the system as a whole but 
the enveloping lead membrane as 
well, permitting operation at in- 
terior temperatures well in excess 
of the melting point of lead. 
Acid-brick and lead are function- 
ally complementary to one another. 
Acid-brick is resistant to polar or- 
ganic chemicals but is attacked by 
nonpolar organics, to which, how- 
ever, lead is resistant. The total 
system tolerates the most severe 
corrosive attack, as, for instance, 
both acids and alkalis in the same 
vessel. However, brick spalls due to 
rapid temperature changes, sus- 
tained operation at extreme high 
temperature, or absorption of satu- 
rated solutions that crystallize on 
cooling. Best grades of acid-brick 
are intentionally made 3 to 4% por- 
ous for increased resistance to ther- 


Low 
Very low 
Low 


Fairly high 
Fairly high 
High 


Excellent 
Excellent 
Excellent 
Good 
Good 
Excellent 


Poor 
Poor 
Poor 
Poor 
Poor 
Poor 
Excellent 


Poor 
Excellent 


mal shock. The impermeable lead 
membrane contains the seepage. 

If extreme high temperatures are 
expected, a brick-lined vessel should 
be built on an elevation so air can 
circulate freely beneath it. Other- 
wise, prohibitive heat may build 
up deep in the vessel. Sufficient 
brick must be used to prevent sur- 
face temperature of the lead from 
exceeding 125 F. Bottom of the 
vessel should be dished if extreme 
pressure is a factor. Also, it is 
sometimes desirable to design the 
lining so elongation of the bricks 
will close the gap between brick- 
work and lead membrane, holding 
the lead under compression for 
greater support. 

Asbestos paper is bonded to the 
lead with potassium silicate solu- 
tion to prevent contact with sodium 
ions in acidproof or furan-resin 
cements. While asbestos is not re- 
quired with sulfur-base cements, 
two or three layers of nonburn pa- 
per should be used to form a pro- 
tective cushion against abrasion. 

Some of the new inspecticn 
methods developed for bonded lin- 
ings have been equally effective in 
simplifying maintenance of brick- 
lined vessels, 

Table I provides a check list of 
the relative strong and weak points 
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Biggest News 
Protective Coatings 
Since 1942... 


AMERCOAT No.99 


Amercoat No. 99 offers the time tested protection of vinyl coat- 
ings plus virtually foolproof application with cost reductions of 
up to 42%!* 


For application with either airless spray or conventional spray 
equipment, No. 99 is a companion coating to Amercoat No. 33, 
the first practical vinyl maintenance coating. Introduced in 1942, 
No. 33 is...after 18 years...still protecting more than 200 
million square feet of steel structures in the severest corrosive 
environments. And now, through exclusive Amercoat technologi- 
cal developments, you can have the proven protection of No. 33 
PLUS the cost-cutting advantages of No. 99. 


@ Highest solids content of non-mastic vinyls 


@ Applied by airless spray, one cross sprayed coat easily 
produces a dry film thickness of 6 mils 


@ Applied with conventional spray equipment, dry film 
thickness of 5 mils is obtained with just two coats 


@ Labor savings of more than 50% have been reported, 
with material costs cut 35% 


@ Can be applied directly over Dimetcote, giving a two coat 
system unequalled by any comparable system 


@ Recommended for use on all types of structural steel, 
tank exteriors and ships’ hulls 


You may obtain complete technical data including a cost analysis 
showing savings you can realize with this coating by writing to 
Amercoat Corporation, 4809 Firestone Boulevard, South Gate, 


Califo *Documented user report furnished on request 


a 


CORPORATION 


Dept. AM, 4809 Firestone Blvd., South Gate, California 


921 Pitner Ave., Evanston, Ill. ¢ 360 Carnegie Ave., Kenilworth, N.J. © 111 Colgate, Buffalo, N.Y. © 2404 Dennis St., Jacksonville, Fla, @ 6530 Supply Row, Houston, Tex, 
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Leads’s resistance to va- 


rious chemicals—Table II* 


Excellent 
Sulfuric acid (to 96%) Dry ammonia gas 
Rayon solutions Dry chlorine 
Superphosphates Carbon dioxide 
Aluminum sulfate Dry oxygen 
Sulfur dioxide Sulfur trioxide 
Sulfite liquor Sodium chloride 
Acetone Magnesium sulfate 
Alcohol Calcium carbonate 
Benzene Sodium carbonate 
Toluene (dilute) 
Gasoline Bisulfates (dilute) 
Ether Chromates (dilute) 
Phenol Sulfates (dilute) 
Pyridine Phosphates (dilute) 
Urea Boric acid 
Chromic acid Salycilic acid 
Oxelic-sulfurie acid Sulfurous acid 
Phosphoric acid Tartaric acid 
Acetylene 
Good 
Chlorine bleach Ammonium phosphate 
Nitroglycerin Sodium hydroxide 
Naphthalene (up to 30%) 
Wet chlorine gas Potassium hydroxide 
Wet ammonia gos {up to 30%) 
Carbon tetrachloride Nitric acid 
Dry hydrogen chloride (concentrated) 
Calcium chloride Hydrocyanic acid 
Fotty acids Hydrochloric acid 
Sodium sulfide (up to 20%) 
Ferrous chloride Arsenic 
Fair 
Hydrogen peroxide Ammonium fivoride 
Wet oxygen gos Ammonium chloride 
Cold bromine gas (up to 10%) 
Sodium sulfite Calcium hydroxide 
(up to 20%) Ammonium hydroxide 
Sodium hyposulfite Tannic acid (conc.) 
Sodium chlorite Hydrofluoric acid 
(dilute) Formic acid (conc.) 
Nitrates Acetic acid (glacial) 
Carbonic acid 
Poor 
Hydrochloric acid Sulfuric acid 
(pickling strength) (over 96%) 
Magnesium chloride Hydrochloric acia 
(over 20%) 


Not Recommended 


Chiorite bleach Ferric chloride 
Potassium permanganate Nitric acid (dilute) 
Nitrobenzene Acetic acid (dilute) 


Sodium hypochlorite 


*Chemicals are listed according to severity of attack. 
Least severe is listed first. Lead is chemical grade. 


of each of the five major types of 


lead-lined construction. 


> Composition Important Factor— 
Aside from construction methods, 
composition of the lead itself may 
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be varied to enhance certain prop- 
erties. 

Chemical-grade lead or acid-cop- 
per-grade lead, containing from 
0.04 to 0.08% copper and from 
0.002 to 0.02% silver, forms a pro- 
tective film faster than pure lead. 
The film adheres firmly and resists 
abrasion. 

Trace elements also increase 
lead’s creep and fatigue strength. 
Maximum allowable fiber stress at 
room temperature is 200 psi. Use- 
fulness is limited to temperatures 
up to about 446 F. A 25 to 35% 
sulfuric acid solution will form a 
complete sulfate film on this grade 
in from 9 to 10 hr. at 70 F. 
> Antimony-Pb for Valves—Lead 
containing 4 to 12% antimony is 
preferred for valves, pumps and 
other components requiring a cer- 
tain degree of dimensional preci- 
sion. This grade has greater hard- 
ness, rigidity, mechanical strength, 
and resistance to erosion and abra- 
sion at ordinary temperatures. In 
addition, it creeps and warps less 
than pure lead. 

However, antimonial lead is only 
advantageous up to about 248 F., 
because it softens rapidly at higher 
temperatures. At these higher tem- 
peratures, its mechanical strength 
is only equal to that of chemical- 


grade lead. 
Moreover, antimony lowers lead’s 
chemical resistance. Antimonial 


lead is preferred for handling sul- 
furic acid only in very low concen- 
trations (optimum resistance with 
3% antimony). Maximum allow- 
able fiber stress of antimonial lead 
is 400 psi. at room temperature. A 
complete sulfate film is formed on 
antimonial lead by 25 to 35% sul- 
furic acid in from 1 to 14 hr., at 70 
F. 
Resistance to metal fatigue is 
promoted by addition of 0.04 to 
0.05% tellurium to the lead. Tel- 
lurium acts as an inhibitor of grain 
growth and also makes the lead 
amenable to work hardening. 
> Corrosion Resistance — And, of 
course, lead’s corrosion resistance 
must be considered in any lining 
installation. 

As with aluminum and stainless 
steel, lead’s resistance to chemical 
attack is based not on its chemical 
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inertness but rather on its chemical 
reactivity. Lead reacts very quickly 
with most corrosive agents to pro- 
duce resistant, insoluble salts that 
form nonporous protective films 
over the pure metal. It is this film, 
not the metal itself, that resists fur- 
ther attack. 

Lead is highly recommended for 
handling sulfuric acid under most 
conditions. This acid reacts with 
the metal to form an adherent, im- 
permeable film of lead sulfate that 
guards the metal against further 
attack. In acid concentrations up 
to 96%, corrosion of lead is neg- 
ligible at room temperature. In 
stronger concentrations, acid ap- 
parently reacts with the film. 

Nitric acid presents a more com- 
plex situation. Dilute nitric com- 
bines with lead to produce lead ni- 
trate, which adheres poorly to the 
metallic surface and is somewhat 
soluble in the dilute acid. Lead is, 
therefore, not recommended for 
handling dilute nitric. But concen- 
trations from 52 to 70% by weight 
do little damage to lead vessels. 
This is, apparently, because solubil- 
ity of lead nitrate in nitric acid de- 
creases as concentration of the acid 
increases (Fig. 1). 

Dissolved gases, particularly oxy- 
gen, may affect rate of corrosion 
substantially. Corrosion rates of 
lead in distilled water at 77 F. vary 
directly with the oxygen content of 
the atmosphere above the liquid. 
> Acid Bath Protects—The corro- 
sion pattern observed at a typical 
sulfuric acid plant illustrates the 
effect of oxygen in the vapor phase 
and suggests a useful protective 
technique. 

Where the liquid acid was in con- 
tact with a lead lining, the lining 
was perfectly protected by a film of 
sulfate salts formed by reaction of 
the metal and the acid. However, 
severe corrosion was observed 
higher on the walls of the vessel 
where the lining was in contact 
with the vapor phase. The reaction 
products formed in the presence of 
free oxygen in the vapor phase were 
unstable and formed an inadequate 
film. 

One solution to this problem was 
to maintain the liquid level at the 
top of the vessel or periodically to 
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Lead nitrate dissolves 
in nitric acid—Fig. 1 
Parts Pb(NO;):/100 parts solution 


HNO; concentration, % 


Lead corrodes in 
mixed acids—Fig. 2 


Corrosion, in./mo. X 107? 


16 
12 
8 
0 
0 4 § 12 16 
H.SO.4 concentration, % 


HCI concentration, % 


raise it to the top long enough to 
renew the impermeable film. 

This suggests the following 
method of pretreating lead for use 
in contact with corrosives that do 
not form an impermeable protective 
film: fill the lead-lined vessel with 
25 to 35% sulfuric acid and main- 
tain temperature at 70 F. This will 
form a complete sulfate film on 
chemical-grade lead in 9 to 10 hr. 
Only 1 to 14 hr. is required to 
achieve the same effect on 9% anti- 
monial lead. 
> Additive Effects—In general, 
while lead is highly resistant to cor- 
rosives that form insoluble sulfates 
or phosphates, it does not perform 
too well under attack by solutions 
that form soluble nitrates, acetates 
or chlorides. 

Also, effect of attack by a mix- 
ture of corrosives is additive. For 
example, lead is protected by sul- 
furic acid, corroded by hydrochloric 
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acid. Resistance varies linearly as 
the ratio of sulfuric to hydrochloric 
in a mixture of acids (Fig. 2). 

This, of course, assumes no com- 
plications involving products of the 
reaction between lead and the sepa- 
rate solutions, or between one solu- 
tion and another. In such cases, ef- 
fects of the intermediate and final 
products must be considered inde- 
pendently. 

Table II classifies resistance of 
lead to many of the chemicals com- 
monly handled in the chemical proc- 
essing industry. Performance in a 
particular application will depend, 
in addition, on temperature, ero- 
sion, and mechanical abuse. In most 
cases, corrosion increases with in- 
crease in temperature. 
> Watch Erosion Effect—Erosion 
may become an important factor 
when the solution is agitated or 
flowing through the vessel. While it 
is true that lead’s corrosion resist- 
ance is essentially “self healing,” it 
should be remembered that forma- 
tion of the protective salt film con- 
sumes lead. If the film is constantly 
eroded and replaced, lead will be 
consumed progressively. Factors 
that determine rate of erosion in- 
clude rate of flow and entrainment 
of particulate matter. 

The relationship between rate of 
flow and rate of erosion may not be 
linear. For example, in laboratory 
tests, for 20% sulfuric acid at 77 
F., the following is true for chem- 
ical-grade lead. 


Flow Corrosion 
Velocity Rate 
(Ft./Min.) (In./Mo.) 
8.4 0.00055 
97 0.00017 
155 0.00016 
300 0.00086 


Mechanical abuse may, of course, 
contribute to corrosion more than 
erosive attack. Design and oper- 
ating procedures should minimize 
any mechanical damage. 
> Smooth as Glass—Due to its mal- 
leability, lead presents an uncom- 
monly smooth surface—one reason 
why it is often chosen for process 
equipment. Smoothness of the in- 
terior surface of extruded lead pipe 
is rated about even with glass. 

Aside from its softness and mal- 


leability, the more pertinent me- 
chanical properties of lead are its 
coefficient of expansion (about 16.3 
x 10°/F.), its melting point (620 
F.) and its density (0.410 Ib./cu. 
in.). In absence of stress-corrosion 
conditions, it is safe to use lead up 
to about 446 F. 

Related to these physical charac- 
teristics are two factors that should 
be kept in mind when making com- 
parisons of lead versus other ma- 
terials. Such comparisons usually 
are based either on mass lost to cor- 
rosion per unit time, or depth of 
penetration of corrosion per unit 
time. But loss of material of a given 
mass is relatively insignificant in 
the case of lead, since lead is so 
heavy. And a given depth of pene- 
tration is not as serious in a lead 
lining, as a rule, since lead linings 
are ordinarily much thicker than 
those of other materials. 

Finally, economic considerations 
favor lead. It is inexpensive and 
easy to work. And scrap recovery 
usually rebates about 50% of orig- 
inal material cost. 


Meet the Author 


ROBERT L. ZIEGFELD is secre- 
tary and treasurer of the Lead Indus- 
tries Assn., New York, N. Y. He is the 
author of many articles, both techni- 
cal and economic, on the production 
and application of lead. 

From 1947 to 1956, he also served 
as secretary and treasurer of the 
Metal Powder Assn. He is presently 
a member of AIME, ASTM, IM 
(British). 

A 1925 graduate of the Sheffield 
Scientific School of Yale University, 


‘with a B.S. in mining engineering, he 


practiced this profession in. South 


Africa and Minnesota. 
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DARLING 


Photo courtesy of Freeport Sulphur Co. and Sikorsky Air 


VALVES 


to help tap new sulphur deposit 


Above you see part of Freeport Sulphur’s 
$30,000,000 project to tap a major new sul- 
phur deposit. It’s the world’s first offshore 


sulphur mining plant at Grand Isle... 
miles off the coast of Louisiana in the Gulf 
of Mexico. 

Valves on the mile-long “steel island” min- 
ing plant were supplied by Darling. They 
include 2” to 12” OS and Y and 6” to 10” check 
valves made from Ni-Resist with monel trim 
..-all for use in corrosive service. 

Here’s another case where Darling’s exten- 
sive research and development on corrosion- 
resistant valves helped solve a specialized 
operating problem. And on gate valves, 
Darling's exclusive revolving double disc par- 
allel seat feature assures positive sealing and 
ease of operation at all times. 

Let us assist you on applications where 
“just ordinary valves” won't do. Write or 
phone us about your valve requirements. 


seven 


Darling OS and Y gate valve 
with flange ends... one of 
types being supplied for Free- 
port Sulphur's Grand Isle 
sulphur mining plant. 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 3, Pennsylvania 
Manufactured in Canada by Sandilands Valve Manufacturing Co., Limited, Galt 19, Ontario 


CPI NEWS BRIEFS... 
(continued from page 92) 


facilities, will cost about $9.3 mil- 
lion, and the new unit will permit 
Sun to shut down two gas plants 
that went on stream before World 
War II. 

Charge streams to the unit will 
include liquids and gas mixtures 
from nearby catalytic cracking 
plants. Products will be used as 
gasoline blending stock, fuel gas, 
alkylation and_ polymerization 
feed, and feed to propylene split- 
ting. Plant will have initial ca- 
pacity to separate 14.4 million cu. 
ft. dry gas, 7,100 bbl. liquefied 
propane and propylene, 13,200 bbl. 
liquefied butane and 18,000 bbl. | 
gasoline per day. 


Texaco Inc. has placed a hydro- 
treater, above, on stream at its 
refinery at Casper, Wyo. Company 
did its own process engineering for 
the project; construction, detail 
engineering and purchasing were 
done by Badger Mfg. Co., Cam- 
bridge, Mass. 


American Potash & Chemical 
Corp. and Laporte Industries Ltd. 
are entering into a joint operation 
to make titanium dioxide on the 
West Coast. Latter firm, a pro- 
ducer of titanium pigments in the 
United Kingdom, will supply proc- 
ess information and know-how; 
American Potash will construct 
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and operate the facilities and will 
own 85% of the enterprise. The 
manufacturing facilities, to be 
erected at an undisclosed location, 
will cost about $15 million, will 
have initial capacity of 25,000 
tons/yr. Production is scheduled 
to start in the second half of 1962. 


Swift & Co.’s Technical Products 
Dept. has begun a major addition 
to its epoxidation plant at Ham- 
mond, Ind. Scheduled for opera- 
tion early this year, it will add 8 
million lb./yd. to the plant’s pres- 
ent capacity for epoxidized oils 
and fatty esters, will permit Swift 
to turn out a complete line of these 
products. 


Stauffer Chemical Co.’s Consoli- 
dated Chemical Industries Div. is 
building a liquid aluminum sulfate 
plant on a 172-acre tract at 
Counce, Tenn. It will be adjacent 
to a new paper mill of Tennessee 
Pulp & Paper Co., and is sched- 
uled to go on stream around Feb- 
ruary 1. It will be Stauffer’s first 
alum plant in the Southeast; the 
firm operates seven other alum 
plants that serve the Southwest 
and West. 


Keyes Fibre Co., producer of 
molded pulp products, will build a 
plant in Sacramento, Calif., to 
make all the firm’s major product 
lines. Company currently has 
plants in Hammond, Ind., and Wa- 
terville and Fairfield, Me., as well 
as a pulp mill in Fairfield. 


Offices 


Beckman Instruments, Inc.’s Scien- 
tific & Process Instruments Div. 
has opened a sales office in Cam- 
bridge, Mass. Firm’s headquarters 
are in Fullerton, Calif. 


Companies 


Humble Oil & Refining Co., Hous- 
ton, domestic-operations affiliate 
of Standard Oil Co. (N. J.), has 
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chemical 
processors! 


An over-the-fence 
oxygen plant will deliver 
nitrogen as well with 


CERTAINTY that, with LINDE design, the one need not 
be at the expense of the other. CERT, INTY that the — 
same standards of purity and volume can be main- 


tained consistently. CERTAINTY that the latest advan- 
in automated control will guarantee maximum 
fliciency throughout the process. 


UNION | 
CARBIDE 


! 


LINDE , 

/ CERTAINTY 


IMPROVE YOUR PRODUCT WITH BUELL CLASSIFIERS 
A sodium phosphate manufacturer had to meet stricter customer specifica- 
tions. No more than 15% of the material could be below 100 mesh and no 
more than 1% below 270 mesh. But the apparent density could not be less 
than 0.98. If the classifier removed too much of the intermediate size parti- 
_Cles from the finished product, the apparent density requirement could not 
be met. # Laboratory tests proved that the Buell Classifier could easily meet 
the mesh requirements, and the required apparent density could be main- 
tained if the classification was at 95% overall efficiency. The Buell Classifier 
simply discharged the coarse sodium phosphate by gravity into one bin and 
carried the fine material by air to a second bin. a Despite rigid particle-size 
requirements, Buell Air Classifying Systems operate to critical size specifi- 
cation at well over 90% efficiency. High capacities let them keep up with all 
mills. And with low velocity and no moving parts, wear is almost non-existent. 
= Buell Classifiers today are being used in iron ore beneficiation, removal 
of minus 10 micron sodium nitrate particles, dedusting of soda ash and the 
classification of such diverse materials as phosphate rock, silicon carbide, 
uranium ore and glass beads. Many installations have proved so successful 


that they have led to repeat orders. Why not send us your specific problem? 
Write for descriptive literature. The Buell Engineering Co., Inc., Dept. 12-A 
123 William St., New York 38, N.Y. Northern Blower Division,6420 Barberton 
Ave., Cleveland, Ohio. (Subsidiary: Ambuco, Ltd., London, England) = Cyclones - 
Electric Precipitators - Bag Collectors - Combination Systems - Classifiers 
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chemical processors! 


announced a long-range plan Full automatic control operates your over-the-fence 
aimed at reorganizing its opera- oxygen plant with 

tions and streamlining its manage- 
ment. Main feature is the estab- 
lishment of four operating regions 
in the U. S. for exploration, pro- 
duction and marketing, with head- 
quarters at New York, Tulsa, 
Houston and New Orleans. 

In addition to this geographical 
organization, Humble will have 
three functional divisions: a 
Manufacturing Div., a Marine 
Div., and the Enjay Chemical Co. 

The firm’s general headquarters 
will continue to be in Houston. The 
new plan has already become effec- 
tive in principle and will be im- 
plemented as quickly as operations 
permit. When it is completely in 
effect, Humble’s present operating 
divisions such as Carter and Esso 
Standard will cease to exist. 


Pfaudler Permutit Inc., Rochester, 
N. Y., has formed a new Brazilian 
company called Pfaudler Permu- 
tit Beneficiamento de Fluidas, 
Ltda. Headquartered at Sao Paulo, 
it will be primarily concerned with 
engineering, subcontracting and 
importing Permutit water-condi- 
tioning equipment for the Bra- 
zilian market. Also, it will 
investigate the desirability of es- 
tablishing facilities to make plas- 
tic or glass-lined vessels in that 
country. 


Stauffer Chemical Co., New York, 
and Hewitt-Robins Inc., Stamford, 
Conn., plan to form a joint com- 
pany, Stauffer-Hewitt, Inc., to 
manufacture and sell polyurethane 
foam materials. The new firm will 
purchase the assets of Hewitt- 
Robins’ Urethane Foam Div., 
which has headquarters and a 
manufacturing plant at Franklin, 


sata CERTAINTY that your oxygen will be delivered via the most ad- 


vanced techniques of automation available today. CERTAINTY 
that LINDE’s resources in facilities and personnel will provide 
International maximum efficiency of design to fit your needs. CERTAINTY 
that LINDE’s financial arrangements need not involve your 


Italy: A joint-venture firm, Noury- capital. 
Rumianca Sp.A., has been formed 
between the Dutch company UNION 
Noury & Van der Lande and Italy’s Li N DE Cc @ M PA NY CARBIDE 
chemical works Rumianca Sp.A. DIVISION OF UNION CARBIDE CORPORATION 

The venture will result in a new, 
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HOW CONGOLEUM-NAIRN 
GETS PRECISION 

COLOR CONTROL 
VINYL 


WITH RICHARDSON 
SELECT-O-WEIGH 


Have you ever proudly stood back to gaze on the tile floor you just 

laid and then, like a blow between the eyes, you see that some of the tiles 
are off shade. Precision blending could have prevented this, the kind 
Congoleum Nairn gets from their Richardson Select-O-Weigh Batching 
System, where pigments and fillers are fed and precision weighed 

right from bin to Banbury. The system doesn’t forget ingredients, 
doesn’t mis-count or get tired. Formulas can be changed quickly, too, 
simply by re-setting the weight selector dials. 


Richardson know-how in all kinds of process automatic weighing comes 

from thousands of installations all over the world. Richardson means 

reliability ...the ability to stand the gaff of day in, day out plant 

operation. Why not apply this know-how to your batching problem? 
rite or phone Richardson Scale Company, Clifton, N. J. 


Send for free 
technical bulletin 


RS-13 


y Sales and service Branches in Principal Cities. 
Also manufactured in Engiand, France 
and Australia. Richardson Scales conform 
to U. S. Weights and Measures H-44 
for your jon. 


MATERIALS HANDLING BY WEIGHT SINCE 1902 
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3,000-ton/yr. citric acid plant at 
Avenza, which is scheduled to 
start production by the end of this 
year. This will be the second Ital- 
ian plant associated with the 
Dutch firm; the first is Noury 
Italia, at Mornago. 


Australia: Swift & Borden Chemi- 
cal Co., Pty. Ltd., is building a 
$250,000 formaldehyde plant in 
Sydney. It will have capacity of 13 
million lb./yr., and about 70% of 
output will be used captively. 
Swift & Borden is an affiliate of 
Borden Chemical Co., New York; 
it currently operates a plant in 
Sydney that produces resins and 
caesin adhesives. 


Iran’s government has contracted 
with Kaiser Engineers & Construc- 
tors, Inc., Oakland, Calif., for 
help in planning and implementing 
a steel-facilities project proposed 
for that country. An importer of 
steel in the past. Iran has been 
working since shortly after World 
War II on a program to stimulate 
its over-all industrial growth. 


West Germany: Smith, Kline & 
French Laboratories, Philadel- 
phia, and the German firm Rohm 
und Haas GmbH., Darmstadt, have 
jointly formed a subsidiary called 
Rohm und Haas Pharma GmDH., 
with basic capital of $240,000. 
Headquartered in Darmstadt, the 
firm will handle the pharmaceuti- 
cal business of the German parent 
company (which produces mainly 
plastics), and will act as sales rep- 
resentative for Smith, Kline & 
French in the German and Aus- 
trian markets. 


Japan: Perkin-Elmer Corp., Nor- 
walk, Conn., and Hitachi, Ltd., 
Tokyo, have agreed to establish a 
jointly owned company to handle 
scientific instruments. Firm will 
be called Hitachi Perkin-Elmer, 
Ltd.; it will conduct research, de- 
velopment, manufacture and sales 
throughout the free world. Hitachi 
is described as Japan’s largest in- 
dustrial company—it manufac- 
tures a wide range of products, 
including power plant, railroad, 
electrical and electronic equip- 
ment. 


Bear 
wa 
: 


Convention Calendar 


January 


23-26. 12th Annual Plant Maintenance 
& Engineering Show, International 
Amphitheatre, Chicago, III. 


24-27. Society of Plastics Engineers, 
Annual Technical Conference, Shore- 
ham and Park-Sheraton Hotels, Wash- 
ington, D. C. 


24-27. Canadian Pulp and _ Paper 
Assn., 1961 Annual Meeting of the 
Technical Section, Queen Elizabeth 
Hotel, Montreal, Que. 


30-9. University of Illinois, Quality 
Control by Statistical Methods, Ur- 
bana, IIl. 


February 


5-10. National Petroleum Assn., Sym- 
posium on Research on Gasoline, Ben- 
jamin Franklin Hotel, Philadelphia, 
Pa. 


7-9. The Society of the Plastics Indus- 
try, Inc., 16th Reinforced Plastics Di- 
vision Conference, Edgewater Beach 
Hotel, Chicago, III. 


13-16. American Society of Heating, 
Refrigerating and Air-Conditioning 
Engineers, 15th International Heating 
& Air-Conditioning Exposition, Chi- 
cago Amphitheatre, Chicago, III. 


13-17. American Management Assn., 
Inc., Packaging Management Course, 
Hotel Astor, New York, N. Y. 


16-17. American Society for Metals 
(Albuquerque and Los Alamos Chap- 
ters), Symposium on Recent Develop- 
ments in Materials for Nuclear Appli- 
cations, University of New Mexico, 
Albuquerque, N. M. 


20-23. Technical Assn. of the Pulp and 
Paper Industry, 46th Annual Meeting, 
Hotel Commodore, New York, N. Y 


26-2. Society of Petroleum Engineers 
of the American Institute of Mechan- 
ical Engineers, Annual Meeting, Chase 
& Park Plaza Hotels, St. Louis, Mo. 


26-1. American Institute of Chemical 
Engineers, Petroleum and Petrochem- 
ical Exposition, National Meeting, Mu- 
nicipal Auditorium, New Orleans, La. 


March 


13-17. National Assn. of Corrosion 
Engineers, Annual Conference & Cor- 
rosion Show, Statler Hotel, Buffalo, 
Ni 
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chemical 
processors! 


advanced engineering 
voes into every over-the- 
fence plant built with 


-@URTAINTY that LINDE technology and 


experience is based on 50 years in 
the buginess of low-temperature separation. 
CERTAINTY that your oxygen plant built by 


LINDE will deliver a consistently pure product — 
at the guaranteed low price. CERTAINTY that 
completely automated processes will 
; maintain on-stream time at a maximum, 


LIN DE COM PANY | aie 


DIVISION OF UNION CARBIDE CORPORATION © 


CERTAINTY 


AID YOU WHEN SELECTING 


VALUABLE 
GUIDES 


PNEUMATIC 
CONVEYING 


BULLETIN M-260 —12 
page DAY pneumatic con- 
veying guide just off the 
press. Discusses types of 
systems, illustrates and di- 
agrams high and low den- 
sity arrangements, shows 
equipment and tells “why” 
and “wherefore” of all 
types of pneumatic con- 
veying including so-called 
fluidizing systems. 


MORE NEW EQUIPMENT .. . 
(continued from page 104) 


12 in., 33 lb.), the unit is connected 
to cold water and steam lines. Mix- 
ing is direct, quiet, efficient—de- 
livering 40% more hot water per 
lb. of steam than conventional di- 
rect heaters. “Practically 100%” 
thermal efficiency is claimed; and 
since input steam becomes addi- 
tional hot water, no return system 
is necessary. Steam is used only 
when hot water is drawn. 

Industrial applications are indi- 
cated where steam is available but 
hot water would have to be piped a 
long distance. For example, the 
unit has potential uses in chemical 
solution preheating, plastic extrud- 
ing, booster heating for rinses, or 
for shower facilities in remote 
areas. 

Unit has no gaskets, coils or 


moving parts to wear out, does not 
rust.—Conant Bros. Co., Medford, 
Mass. 104C 


BULLETIN 574—12 pages, 
describes horizontal and 
vertical storage tanks. 
Points out savings and is 
~ filled with photos of var- 
ious installations plus de- 
scription of auxiliary 


equipment. 


Whatever your pneumatic conveying or bulk storage problem, look 
first in these DAY bulletins. They are valuable aids in selecting and 
ordering the right equipment for your plant. For your free copies 
use reader service card of this magazine or write direct toDAY. 


Speed reducer 


Compact model steps down rpm. 
for low speeds, high torques. 


tr, speed reducer features an im- 
“The DAY Company proved lubrication system, a min- 
856 Third Avenve lid. imum of working parts, and an 
15 Brydon Dr. Rexdale (Toronto), Ont arrangement of pinions and fully- 
hardened, helical gears which 
eliminate gear breakage caused by 
heavy-duty loads. Providing max- 
imum speed reduction in high- 
torque, low-speed operations, mod- 
els come in a broad range of 
capacities: 4 to 75 hp., ratios from 
5.00 to 47.4. 
The reducers are driven by a 
_STATE separate, direct-connected motor. 


CITY. 


CJ Heve DAY field sales engineer contact me. 
We need information ing. 


NAME__ 
COMPANY NAME___ 
ADDRESS. 
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cast-iron housing, normalized to 
prevent warping, which eliminates 
the usual misalignment problems 
and muffles the noise as well. A 
direct connection may also be 
made on the take-off shaft, or an 
indirect connection through V- 
belts or chain drives. Motor-re- 
versal protection is available in an 
optional non-reverse backstop. 
The lubrication system includes 
a positive oil seal, which prevents 
leakage in the high-speed input 
shaft, and dip lubrication, which 
permits the addition of precise 
amounts of lubricant at all speeds 
in either direction—The McCarty 
Co., Los Angeles. 176A 


Continuous mixer 


Sealed unit mixes any liquid 
that normally can be pumped. 

Designed to provide high shear 
action in continuous mixing oper- 
ations, a new mixer has its mixing 
head enclosed within a _ sealed 
chamber that contains an inlet for 
introduction of material and an 
outlet for the passage of finished 
mixture. 

Sealed unit eliminates air en- 
trainment, works well on pressure 
systems, also for inversion appli- 
cations, introduction of gases to 
liquids, and handling flammable 
materials safely. 

Although small in size, new unit 
is said to handle high-viscosity 
materials in a minimum of time, 
providing complete recirculation 


THE MOST COMPLETE 
LINE OF MECHANICAL 
PACKINGS" IS EASIEST 
TO GET FROM INDUS- 


TRIAL DISTRIBUTORS 


EVERY WHERE ant 


Conover-Mast Purchasing Dir.) 


@ee 


Distributor 


2% HIGH PRESSURE ASBESTOS e ROTARY PUMP PACKINGS ¢ 
VALVE PACKINGS e V-RINGS e LEATHER PACKINGS « SHEET 
PACKINGS AND GASKETS e HYDRAULIC & PNEUMATIC 
PACKINGS METALLIC PACKINGS PLASTIC PACKINGS 
TEFLON PACKINGS & GASKETS « SPIRAL WOUND GASKETS 
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NEW EQUIPMENT. . . 


PROCESS EQUI 


for the Chemical 


Renneburg low 
temperature, 
variable 
inclination, 
rubber-tired, 
steam-heated 
DehydrO-Mat 
Dryer for 
ammonium 
nitrates and 
other hard-to- 
dry chemicals 
requiring long 
hold-up times. 


ORYERS 


COOKERS. REACTORS PRESSES 


and information on request 


2639 BOSTON STREET, BALTIMORE 24, MD. 


COOLERS COMBINATION AMMON. 
on (Air & Steam) he IATOR-GRANULATORS FURNACES Mounted between the roof collar 


KILNS + COMBUSTION EQUIPMENT + CALCINERS - F . 
AIR POLLUTION CONTROL SYSTEMS AMMONIATORS" GRANULATORS® 
PUG MILLS + EVAPORATORS + MIXERS » ELEVATORS + CONVEYORS « ROASTERS High-temperature torch 


izing, emulsifying or dispersing. 


pb M t ee T Motors ranging from 1 to 10 hp. 

drive the mixing head.—Gabb Spe- 
cial Products, Inc., Windsor Locks, 
Industry Conn. 177A 


Renneburg 
stainless steel Dehydrator 


rotating steam- 


jacketed Batch Desiccator dries storage- 
Dryer with tank replacement air. 
explosion-proof Basket-drawer desiccator _pre- 


aluminum jacket 
for Rocket Fuel 
Program. 


vents dilution and contamination of 
tank contents by adsorbing the inlet 
air moisture, as product is removed 
from, and replacement air drawn 
into, any storage tank. 

A layer of indicator material, 
placed on top of the wire-mesh 
basket drawer, is clearly visible as 
it turns from blue (when dry) to 
pink (wetter) and finally to white 
(saturated). Average life of a desic- 
cant drawer ranges from 30 to 100 
days, depending on the humidity of 
the air and its inlet frequency. 


SERVING 
ROCESS 
INDUSTRIES FOR 


and vacuum relief vent, the de- 
hydrator unit comes in seven sizes 
ranging from 2 to 12 in.—The 
Johnston & Jennings Co., New 
York. 178A 


PILOT PLANTS 


*TVA Licensed Monufacturer 


Need something heated as high 
as 50,000 F.? Try this device. 


Plasma torch attains ultrahigh 


Edw. Renneburg & Sons Co. . temperatures (from 5,000 to 50,000 


F.), ultrahigh enthalpies (up to 
60,000 Btu./Ib.), does both with 
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NEW HANDLES SOAKING 1800F 


Light, strong and economical, new 
Calsilite-Hi is ideal for both insulation 
and fireproofing where temperatures 
run over 1250°F up to 1800°F. For 
lower temperatures than these, 
Ruberoid’s Regular Calsilite® insula- 
tion is recommended. 

Both Calsilite and new Calsilite-Hi 
are molded calcium silicate insulation. 
They’re light and easy to install. They 
cut and mitre quickly, smoothly. 


They're gentle on hands. They stay 
strong when wet, won’t soften or fall 
off, return to original thermal efficiency 
when dry. They resist most industrial 
chemicals and alkalies. Available in 
half sectional, three segmental and 
block form. 

For additional information, specifi- 
cations, and free samples of new Calsi- 
lite-Hi or regular Calsilite insulation, 
mail coupon now. 


RUBEROID 
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| Industrial Products Division GE-1-23 
| The RUBEROID Company 
i 500 Fifth Avenue 
New York 36, N. Y. 
O Please send technical bulletin with 
specifications 
| © Please send sample of Calsilite-Hi 
,o Please send sample of regular Calsilite 
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DAY NAUTA 
MIXER’ 


HIGHEST Mixing Accuracy 
in SHORTEST Mixing Time 


Compare these Unequalled Features: 


e HIGHEST MIXING ACCURACY — Consist- 
ently superior performance in plants here 
and abroad prove the Day Nauta Mixer 
produces a greater degree of mixing accu- 
racy in less time than any other known 
type of equipment. 


LOWEST MIXING TIME—Obtain a thor- 
ough mix in % to 44 the time of conven- 
tional mixers. 


e EASY ADDITION OF LIQUIDS — Day 
“Microjet” device permits easy additions 
of molasses, fats, oils, vitamins, etc., to 
large amounts of batch. Insures complete 
homogeneity of mix and no lump formation. 


e STARTS UNDER FULL LOAD — Mixing 
starts under full load as unique three-way 
mixing action immediately loosens the 
batch; prevents stalling. 


« LOW POWER CONSUMPTION—A 5 hp. 
motor can mir 2 4000 Ib. load. 


e SANITARY DESIGN — Continuous cone 
shape of container eliminates corners and 
crevices. The Day Nauta is quick and easy 
to clean. 


°Mfd. under license from N. V. Nautamix, 
rl Holland—Patented U.S.A. 


Haarlem, 


THREE-WAY 
MIXING ACTION! 


Three distinctive mixing actions 
(see diagram) give a quick, accu- 
rate mix. Batch is mixed and spi- 
raled upward by mixing screw. At 
same time, screw orbits around 
inside wall of conical container, 
moving batch in a large, second 
spiral. Third action is a gravity 
action as material flows downward 
in central area of cone. All three 
actions converge at the bottom of 
the cone for a fast, intensive mix, 
with heat from friction practically 


The Day Nauta Mixer is built 
in a wide range of capacities to 
suit your requirements. 


Send for new illustrated bulletin. 


7 1.H. DAY 


Division of The Cleveland Automatic Machine Company 
QUALITY MIXING, BLENDING, MILLING AND SIFTING EQUIPMENT SINCE 1887 


4926 BEECH STREET CINCINNATI 12, OHIO 


NEW EQUIPMENT .. . 


flame momentum one hali that of 
an oxy-acetylene welding flame. 

Nozzle pressure is 1 atm., so di- 
rect impingement of the plasma 
flame on a molten surface stirs no 
appreciable surface disturbance. 
The flame itself is needle-shaped, 
with heat distributed evenly 
throughout its length. And the 
torch is silent. 

Applications include: spheroid- 
izing, thermochemical reactions, 
crystal growing, welding and 
piercing. Company is presently ex- 
ploring a number of new processes 
suggested by the torch.—Thermal 
Dynamics Corp., Lebanon, N. H. 
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Briefs 


Seal ring assembly that can seal 
off differential pressures of up to 
50,000 psi., comes in all ranges of 
“O” ring diameters from less than 
2 in. to many feet. Assembly’s non- 
extrusion ring absorbs dimen- 
sional changes in equipment, pre- 
venting extrusion of “O” ring.— 
Bowen Itco, Inc., Houston. 180A 


Drum warmer is two semicylindri- 
cal sections of single-embossed 
heat-transfer panels. Sized to ac- 
cept 55-gal. drums, unit holds 
drum horizontally, leaves center 
and end bungs free. Hot water, 
steam (or refrigerant) may be in- 
troduced by separate piping at 
pressure ranging up to 125 psi.— 
Dean Products, Inc., Brooklyn, 
N. Y. 180B 


Seamless small diameter tubing 
contains 42% Ni, 21% Cr. small 
amounts of Mo and Cu. It has good 
resistance to hot sulfurous and 
phosphoric acid solutions, is said 
to resist better than stainless steel 
pitting by sea water and stress- 
corrosion cracking in chloride 
solutions.—Superior Tube Co., 
Norristown, Pa. 180C 


Corrugated pallet, weighing only 
3-4 lb., can carry strapped loads as 
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New ‘“‘Big Sandy”’ Activated Carbon Plant 
Into Operation 


Pittsburgh Chemical’s new “Big Sandy”’ activated 
carbon plant near Ashland, Kentucky is now in 
production. This is important news to a constantly 
growing number of industrial users who depend 
upon these unique coal-derived materials for su- 
perior adsorption in a wide variety of purification, 
decolorization and refining processes. 

Even more important, the completion of the multi- 
million dollar “Big Sandy” plant coupled with our 
present Neville Island facilities will provide dual 
plant service and result in these specific advantages: 


Cost savings . . . efficient design and modern low 
cost techniques reduce carbon production costs... 
savings are passed on to you. 

Assurance of Supply . . . two plants at separate 
locations assure your supply of Pittsburgh Acti- 
vated Carbon. 
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Faster Service . . . two shipping points mean speed- 
ier more flexible service. ‘ ‘ 
Modern Shipping Facilities . . . permit bulk and 
package shipments that significantly reduce your 
handling costs. 

Have an adsorption problem? Pittsburgh Chemical 
is better able than ever to help you solve it! Call or 
write your nearest Pittsburgh Chemical office for 
complete information on Pittsburgh Activated Car- 
bons. 2804 

ACTIVATED CARBON DIVISION 


PITTSBURGH 
CHEMICAL CoO. 


GRANT BUILDING PITTSBURGH 19, PA. 


A Subsidiary of PITTSBURGH COKE & CHEMICAL CO. 
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Chesterton develops 
DuPont's new 
TEFLON 
filament fibre 


into a 
Super-Strength, 
All-Purpose, 
Anti-Corrosive 


CHEMICAL 
PACKING 


Chesterton Style 324 
SUPER-LON 


With 25 times the tensile strength of Teflon resin packings, Super- 
Lon is the industries newest and most glamorous all-purpose 
Chemical Packing. Super-Lon has all the known advantages of Teflon 
plus 50,000 psi tensile strength contrasted to 2,000 psi limitations in 
older Teflon Resin styles. Here at last is a pure, strong Teflon fibre 
packing which runs cool on the shaft, stands heat to 550°F, and 
incorporates the lubrication advantages of regular Braided Packings. 


Super-Lon is inert to all chemicals (except molten alkali metals), is 
braided for softness and resilience and, treated with special high- 
shaft-speed lubricants resistant to corrosive destruction. Chesterton 
Super-Lon, made of Teflon fibre, is your answer to the toughest cor- 
rosive problems. It has proven that it cuts maintenance costs spec- 
tacularly. Write for further information. A. W. CHESTERTON 
COMPANY, Everett 49, Mass. America’s Oldest Manufacturer of 
Mechanical Packings. 


A. W. CHESTERTON COMPANY, 22 Ashland St., Everett 49, Mass. 


Please rush information on Chesterton Color-Coded 
Packings and name of local distributor — 


Super-Lon Teflon Filament Packing—pH 1 thru 14 
Blu-Lon Chemical Packing—pH 1 thru 4 

0 Carson Chemical Packing—pH 5 thru 8 

0 White-Lon Chemical Packing—pH 9 thru 14 


CITY STATE 


NEW EQUIPMENT .. . 


heavy as 10,000 lb. In flattened 
form for shipping, ten units oc- 
cupy the space needed by conven- 


tional wooden pallet; 


one man 


with staple gun can assemble pal- 
let at point of use. Leg design 
permits 4-way entry by fork-lift 

of 
180D 


trucks. — Packaging Corp. 
America, Evanston, III. 


Eye-wash fountain, designed in 


modern style, has large push-type 
operating valve that blinded user 
can find quickly without fumbling. 
Separate flow-control valve as- 
sures proper water volume and 
pressure. Once operated, fountain 
flows until the valve is manually 
closed.—Haws Drinking Faucet 


Co., Berkeley, Calif. 
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Solid-state digital computer is said 
to be useful to engineers and 
scientists in small to medium-sized 
plants. Desk-size unit has floating 
point hardware as optional fea- 
ture. Functional computer module 
detaches from desk portion for 
process control uses.—Autonetics 
Div. of North American Aviation, 


Inc., Downey, Calif. 
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Equipment Cost Indexes . . . 


Industry 


Process Industries 


Clay products ......... 
Paper 
Petroleum ind. ........ 
Process ind. avg....... 


Related Industries 


Elec. Power equip...... 
Mining, milling ........ 
Refrigerating .........- 
Steam power ......... 


June 
1960 


Sept. 
1960 


237.4 


231.7 
238.6 
225.6 
225.3 
229.1 
229.9 
234.0 
236.9 
236.2 


240.2 
240.0 
267.7 
224.3 


Compiled quarterly by Marshall and Stevens, 
Inc. of Ill, Chicago, for 47 different industries. 
See Chem. Eng., Nov. 1947, pp. 124—6 for 
method of obtaining index numbers; April 4, 
1960, pp. 149-50 for annual averages since 


1913. 
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AGROUND: A man-made overcast pouring from this paper mill’s stacks could be a 
dangerous navigational hazard to aircraft at an adjacent metropolitan airport. 


ALOFT: Visibility unlimited! No smoke... no hazard... no complaints. . . thanks 
to the pre-determined, guaranteed performance of Koppers Electrostatic 
Precipitators. 


Koppers—a leading manufacturer of gas cleaning equipment for industry: 
*Facts available on request 


ELECTROSTATIC PRECIPITATORS 


Engineered Products Sold with Service © Baltimore 3, Maryland 
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YOU GET MORE...WHEN 


IT’S A PHILADELPHIA MIXER! 


YOU GET MORE because Philadelphia Mixers are 
huskier. All components are heavier duty, higher 
capacity. 

YOU GET MORE because the integrated design of 
Philadelphia Mixer drive assemblies makes optimum use 
of the high quality and extra capacity of all components, 
Result: Improved mixer performance . . . longer mixer 
life . . . reduced maintenance costs. 


CASE IN POINT: Hundreds of Philadelphia Mixers 
installed at Toms River-Cincinnati Chemical Corpora- 


tion, major producer of dyes, have produced solid, over- 
the-years savings through rock bottom maintenance costs 
and 100% availability. This includes mixers with hori- 
zontal motor drives that solve headroom problems . . . 
mixers with vertical motor drives that simplify tank top 
piping arrangements . . . mixers with variable speed 
drives that meet changing process needs . . . and special 
mixers with push button controlled impeller raising and 
lowering devices. 

When you buy Philadelphia Mixers you get still 
another advantage . . . precision ground gearing in the 
mixer drives. This is a major advance in gear accuracy 
that means less wear, less vibration and reduced sound 
levels. 

Look into all the advantages of Philadelphia Mixers. 
Six standard models, 1 to 250 HP. Special units to 500 
HP. Horizontal or vertical motor drive. Mechanical seal 
or packed stuffing box. Paddle or turbine type impellers. 
For complete data, write for catalog A-19. 


philadelphia mixers 


PHILADELPHIA GEAR CORPORATION 
King of Prussia (Suburban Philadelphia), Pennsylvania 
Offices in all Principal Cities * Virginia Gear & Machine Corp., Lynchburg, Va. 
INDUSTRIAL GEARS & SPEED REDUCERS * LIMITORQUE VALVE CONTROLS © FLUID MIXERS @ FLEXIBLE COUPLINGS 
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ADVERTISEMENT—This entire page is a paid advertisement 


CHEMICAL NEWS 


Prepared by U.S. Industrial Chemicals Co, 


A Series for Chernists and Executives of the Solvents and Chemical Consuming Industries 


New Technique 
Spurs Use of Metered 
Valves for Aerosols 


In recent months a practical, volume- 
production method has been developed for 
pressure-filling aerosol containers through 
metering valves. Advantages claimed for 
pressure-filling over cold-filling techniques 
for metered valves: water-based systems 
can be handled; no danger of chemical 
change caused by cooling. As a result, it 
is felt that the new technique will lead to 
more widespread use of metered aerosols, 
particularly for drugs and cosmetics. 

Ametering valve hastwo ports—inlet and 
outlet. Whentheactuating buttonispressed, 
both ports are operated. The inlet port closes 
to shut off the product in the container. 
The outlet port opens to 
let the product trapped in 
the valve expand and 


Cross-section of metered valve shows 2 lower | | 


ports for pressure filling. (Diagram courtesy of 
Emson Research) 


New Data Sheet on Diethyl 
Carbonate Offered by U.S.I. 


Specifications, properties, commercial 
information, typical reactions and uses of 
diethyl carbonate are detailed in a new 
technical data sheet just released by U.S.I. 
The material is a medium evaporating 
nitrocellulose solvent having mild odor, 
good stability and extremely low acidity. 
It is considered as nearly neutral an ester 
solvent as it is possible to make. 

Diethyl carbonate is also used as a 
solvent for synthetic and natural resins, 
and lacquers such as those required for 
coating the cathodes of radio tubes. The 
material is also employed for organic 
syntheses. 

For a copy of the new data sheet, con- 
tact your nearesi U.S.L. sales office or Tech- 
nical Literature Dept., U.S.I. Chemical 
News, 99 Park Ave., New York 16, N. Y. 


U.S. Anhydrous Ammonia 
Production Up 10% in 1960 


Versatile Chemical Employed in Agriculture, and by Industry in 
Wide Range of Operations from Drug Manufacture to Explosives. 


The U.S. Department of Commerce reports that in the first six months of 
1960, 2.5 million short tons of synthetic anhydrous ammonia were produced 
in this country—10% more than in the same period in 1959. This increase brings 


Polyethylene Liners in 
Collapsible Containers 
Used to Haul Bulk Liquids 


Disposable polyethylene liners are now 
being used within large collapsible con- 
tainers to haul liquids which must be kept 
free of contamination in transit. Recently 
introduced for carrying edibles such as 
milk, fruit juices and vegetable oils, the 
lined containers have possibilities for 
many other raw materials as well. 

These containers can be carried on any 
van or flat-bed trailer, including refriger- 
ated vans, it is reported. They come in 22.-, 
30-, or 34-foot sizes, with capacities of 
2,750, 4,000 and 4,600 gallons. 

To free the vehicle for transporting dry 
freight following delivery, the disposable 
polyethylene liner is removed and the con- 
tainer is rolled into a compact package. 
For reuse, the container is unrolled on the 
floor of the vehicle and inflated. A new, 
sanitary polyethylene liner is then easily 
spread within the container and also 
inflated. 


| 


Collapsible container is unrolled on floor of 
trailer, inflated with low-pressure air. 


Polyethylene liner is spread inside and inflated, 
and container is ready for loading. 


production up 80% since 1954. It reflects 
the growing importance of the material, 
not only for fertilizer purposes, but for a 
wide range of industrial operations as well. 
Most important industrial uses include: 
Ammonia in Chemical Processes 

Ammonia is important in the production 
of pharmaceuticals such as sulfa drugs, 
vitamins, antimalarials, amino acids. 

Petroleum refiners employ ammonia to 
neutralize acids in oil to protect equipment 
from corrosion. For this purpose it is low- 
cost, has a high diffusion rate in oil, and 
neutralizes acidity without forming water. 
Products of neutralization are easily elimi- 
nated and excess ammonia can be removed 
by aeration. It can be introduced into 
equipment by its own vapor pressure. 

Ammonia in Explosives 

The explosives industry is one of the 
largest industrial consumers of ammonia. 
Nearly all industrial and military explo- 
sives contain nitrogen derived from 
ammonia by way of nitric acid or amines. 

Ammonia in Textiles and Plastics 

Rayon makers use ammonia to produce 
ammoniacal copper hydroxide solutions 
for dissolving cotton linters. In nylon 
manufacture, it is a raw material for hexa- 
methylenediamine. It also plays a part in 
making acrylonitrile fibers. 

The plastics industry employs ammonia 
in producing urea formaldehyde resins, 
and for making hexamethylenetetramine 
—catalyst and pH control agent in produc- 
tion of phenol—and urea-formaldehydes. 

Ammonia in Pulp and Paper 

An increasingly important application 
for ammonia is its substitution for lime in 
bisulfite wood pulping. It is claimed that 
ammonium bisulfite produces pulp of bet- 
ter quality, greater yield, reduces steam 
consumption, and makes possible the use 
of some hardwoods previously considered 
unuseable. Conversion is inexpensive. 

Ammonia in Metal Working 

The most important use of ammonia 
here is in case hardening of steel by ni- 
triding. Ammonia vapor is passed over 
steel parts in a furnace at 
900° - 1,000°F. It dissoci- 
ates, producing “active” J 
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nitrogen which reacts with steel to form 
a hard layer that resists wear at operating 
temperatures up to 750°F. 


Ammonia as Refrigerant 
Ammonia is one of the oldest and best 
refrigerants, and the most widely used in 
large installations. Advantages include 
low cost, low power consumption, low 
friction and vapor density, and high heat 
of vaporization. 


Ammonia for Water Purification 
In industrial and municipal water sup- 
plies, ammonia and chlorine in about a 
1:4 ratio form mono and dichloramines 
which are delayed sterilizing agents. They 


_permit higher residual chlorine concen- 


trations without chlorine taste and odor. 
Fertilizer applications account for over 
75% of all ammonia produced, particu- 
larly in the Mid-West around U.S.I.’s 
ammonia plant at Tuscola, Ill. Consump- 
tion breakdown for other industries is: 


Chemical 7% 
Synthetic Fibers..... 
Phastics & BH 
30% 


Aerosol Valve 


escape. In pressure-filling through this 
type of valve, the liquid propellent being 
injected must somehow get past the seal 
of the inlet port and into the container. 

This problem has been solved in valve 
design by adding two ports to the bottom 
part of the valve stem. A special attach- 
ment on the standard pressure-filling head 
depresses the valve to its limit. The two 
added ports then bypass the inlet port seal 
and provide a passage through the valve 
stem into the container for injection of 
propellant. 


Sodium Oxalacetate, Sodium 
Riboflavin US.P. 


Heavy Chemicals: Ammonium 
Nitrogen Fertilizer Solutions, Phosphatic Fertilizer Solution, Sulfuric Acid, 
Caustic Soda, Chlorine, Metallic Sodium, Sodium Peroxide. 


Solvents and Intermediates: Norma! Buty! Alcohol, | Alcohol, 
Fusel Oil, Ethyl! Acetate, Normal Buty! Acetate, Diethyl 
DIATOL®, Diethyl Oxalote, Ethy! Ether, Ac 

etate, Ethy! Benzoylocetate, te. 
So Ethylate, Urethan U.S.P. (Ethyl Carbamate), 


U.S.I. Names New V.P. 


Paul J. LaMarche has recently been 
named Vice President of Production for 
U.S.I. Mr. LaMarche 
joined the company 
in 1949. Shortly there- 
after, he became Man- 
ager of Sodium Sales. 
From 1951 to 1958, 
he was Manager of 
the company’s plants 
at Ashtabula, Ohio. 
He became Director 
of Production in 1958. 


Paul J. LaMarche 


New Cold Soda Pulping 
Process in Pilot Stage 


Uniform penetration of hardwood chips 
to yield a uniform pulp with good fiber 
length is the major innovation claimed for 
a new, continuous system of cold soda 
pulping, now reported in pilot operation. 

The process is reported to have the usual 
advantage of cold soda pulping over other 
methods—a combination of high yields 
(85-95%), low power needs (12-25 hp. 
per ton), low chemical requirements, low 
capital outlay. However, this new process 
has been designed to achieve uniform 
penetration of chips by caustic, a problem 
with other cold soda processes. 

Chips are fed into a tapered-throat 
screw press having an extra length of 
piping (a plug pipe) at its outlet. The 
screw forces the chips into this plug pipe, 
compressing them and forcing the air out 
of them. Chips are discharged into the 
caustic soda reactor where they expand 
into a sponge-like mass which becomes 
completely impregnated with caustic. 

Cold soda processing has grown very 
rapidly since 1956. It is estimated that 
about 300,000 tons of pulp were made by 
the various cold soda processes in 1960. 
Commercial use of this new continuous 
process could increase this figure rapidly. 


OF U.S.I. 


PRODUCTS 


Nitrate, Nitric Acid, 
USP, Intermediates. 


Information about manufacturers of these 
items may be obtained by writing U.S.1. 


Dehydrated firefly tails now available for bio- 
chemical research. Can be processed into extract 
used to measure ATP (adenosine triphosphate). 
ATP, added to extract, produces light in Fig 
tion to quantity of ATP present... 670 


Pliable, easily cut refractory sheet for laboratory 
use is now on market. Reported to be excellent 
insulator when hardened in air or 350°F even. 
Suggested for hand grips, pump jackets, insula- 
tion for vessels, small ovens. ‘No. 1671 


New, highly- form of cellulose for food, 
drugs, cosmetics, now obtainable in research 
quantities. Said to give very firm, stable, opaque, 
creamy gels that are smooth, odorless, tasteless, 
non-caloric. In dry. free-flowing form, said to 
absorb fats and oils. No. 1 


New “Journal of Chemical Documentation” to be 
published twice a year, starting in 1961. De- 
signed to ease dissemination of chemical infor- 
mation. Will cover such topics as information 
services, machine processing of information, re- 
sources of nations on specific subjects. No. 1 


Treating polyethylene film for printability is cov- 
ered in new booklet now available. Discusses 
a ge 7 treatments by flame and the more ad 

table electronic methods. No. 1674 


h-purity isophthaloyl and terephthaloyl chlo- 
mdes now produced in semi-commercial quanti- 
thetic ers; intermediates for pigments, drugs 
adhesives, rubber. No. 1678 


Continuous addition of Sonide to solids in pre- 
cise amounts is report achieved by new 
process recently developed. Thorough mixtures 
are provided at rates from 500 pounds to 150 


tons per hour, it is claimed. No. 1 
N alcohol is said to supply per- 


lew polycyclic 
fumer with all desirable characteristics of nat- 
ural sandalwood oil—in a single aromatic chem- 
ical. Reported to have better residual properties 
than sandalwood itself. lo. 1677 


Use of radioactivity in developing and employ- 
ing agents is subject of 
book now being sold. In series of papers, experts 
discuss uses in analysis, product development 
and evaluation, tracing of drugs. No. 1 


Microporous cellulose acetate m is of- 
fered as improved medium for electrophoresis. 
Advantages claimed: speed, sharp separation, 


reproducibility, sample economy, chemical inert- 


Pharmaceutical Products: DL-Methionine, N-Acetyl-DL-Methionine, Urethan 


ness, membrane strength, teed ‘scope. lo. 


ts SOLOX®, FILMEX®, ANSOL@M, 


etone, Acetoacetanilide, 


Ethyi Alcohol: Pure and all denatured formulas; Anhydrous and Regular 
etary Denatured Alcohol Soly 


PETROTHENE® .. . Polyethylene Resins 
MICROTHENE .. .Finely Divided Polyethylene Resin. 
Animal Feed pene DL-Methionine, MOREA® Premix (to authorized mixer- 


DUSTRIAL CHEMICALS CO. 


Division of Notional Distillers and Chemical Corporation 
99 Park Avenue, New York 16, N. Y. 


Atlanta * Baltimore * Boston * Chicago * Cincinnati * Cleveland 
Detroit * Kansas City, Mo. * Los Angeles * Louisville * Minneapolis 
New Orleans * New York * Philadelphia * St. Louis * San Francisco 


U.S.l. SALES OFFICES 
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Technical Bookshelf 


AIRING ON AETHER 


A HISTORY OF THE THEORIES OF 
AETHER AND ELECTRICITY. Vol. I: 
The Classical Theories; Vol. II: 
The Modern Theories. By Sir Ed- 
mund Whittaker. Harper Torch- 
books/The Science Library, New 
York. Vol. 1, 434 pp., $1.95; Vol. 
II, 319 pp., $1.85. 


Reviewed by Robert G. Morris, 
South Dakota School of Mines and 
Technology, Rapid City, S. D. 


First published in 1910, revised in 
1951, and now in a softcover for- 
mat, Vol. I contains a history of 
the theories of “Aether and Elec- 
tricity” from the time of Aristotle 
to the start of the twentieth cen- 
tury, but essentially beginning with 
the Age of Descartes, Galileo and 
Kepler in about 1600. Vol. II, which 
first followed in 19538, carries the 
story on, with the origin and de- 
velopment of the quantum theory 
and relativity, up to 1926. 

The title of the books must be 
taken in its broadest meaning for 
they are almost histories of all 
physical thought, so entwined are 
the theories of aether and electric- 
ity with all of physics, from optics 
and spectroscopy, Maxwell’s equa- 
tions, radioactivity and nuclear 
physics to matrix wave mechanics 
and gravitation. 

Sir Edmund Whittaker (1873- 
1956), who retired from his chair 
in Edinburgh in 1946, is  well- 
known for his mathematical trea- 
tises Analytical Dynamics and A 
Course of Modern Analysis (written 
with G. N. Watson). 

As to the title of his present 
work, he justifies his use of the 
word aether (using the British 
spelling for the medium once com- 
monly assumed to support trans- 
verse electromagnetic waves), 
rather than the more fashionable 
word vacuum, by pointing out that 
with the advent of quantum elec- 
trodynamics, this vacuum now is 
“the seat of the ‘zero-point’ oscilla- 
tions of the electromagnetic field, of 
the ‘zero-point’ fluctuations of elec- 
tric charge and current, and of a 
‘polarization.’ ” 
He concludes: 


“It seems absurd 


SOONER OR LATER 


PVC PIPE 
PRODUCERS 
WILL NEED 


Thermatic* Series extruders have enough cooling 
capacity to permit: 

(A) High heat application. at the feed section heat 
zone for fast melt and low horsepower consumption 
ere with 

(B) Ample cooling along the barrel to prevent scorch- 
ing while holding precise stock temperature... and 

(C) Higher head pressure with stable stock tempera- 
ture provides thorough mixing and higher quality pipe. 

Proper cooling can make a big difference to Pipe 
Producers. Get the facts on 

THERMATIC COOLING CAPACITY 


DAVIS- STANDARD— 


Division of 
RESEARCH AND DEVELOPMENT CORPORATION 


17 WATER STREET, MYSTIC, CONNECTICUT 


thermatic 


STATE 
1s OUR BUSINESS 


STREET 
PRECISION EXTRUSION 


CONTROL 


COOL APACITY 
“Patented 


BOOKSHELF... 


to retain the name ‘vacuum’ for an 
entity so rich in physical proper- 
ties; and the historical word 
‘aether’ may fitly be retained.” 

The book is not pedagogical, but 
presents the development of phys- 
ical thought as actually conceived 
by the great and middling minds of 
physics. The’ development is pre- 
sented with necessary mathematics, 
and goes to the heart of each ques- 
tion, stating the results, successes 
and failures. It is not a mere pop- 
ular history of physics but a scien- 
tist’s history for scientists; and, 
while few Ph.D’s will appreciate 
all of it, any one with college phys- 
ics will understand most of the 
mathematical presentation. 

J. M. Ziman has written, of a 
branch of science, that “A unified 
picture can only be made by one 
person comprehending the whole 
scene.” Sir Edmund Whittaker is 
one person who truly comprehended 
the whole scene and communicated 


ASK THE : | &E it in a clear fashion. 


— More New Books 

AEROFIN MAN | Activation Analysis Handbook. By 
R. C. Koch, Academic Press. $8. 

Infrared Methods—Principles and Ap- 

plications. By G. K. T. Conn and D. G. 

Avery. Academic Press. $6.80. 

Oxide Ceramics—Physical Chemistry 


Take advantage of Aerofin’s unequalled experience, $6. 


production facilities, and materials-testing and design wilt at nici 
research — of Aerofin’s complete engineering service at 
the plant and in the field. Series). $1.50. 

The Structure of Glass. Vol. 2. Van- 


ous authors (translated from Rus- 
%* Aerofin makes extended heat surface exclusively sian). Consultants Bureau, New York. 


— not as a by-product, not as a side-line. $25. 
Organometallic Chemistry (ACS Mon- 


ograph 147). Ed. by H. Zeiss. Rein- 
hold. $17.50. 


Lectures on Theoretical Rheology. By 
M. Reiner. Interscience. $4.85. 


Specify Aerofin and you specify high efficiency, long 
service life and low maintenance and service costs. 


An Outline of United States patent 

erofi Law. By R. E. Brink, D. C. Gipple 
A n units do the job and H. MHughesdon. Interscience. 
Better, Faster, Cheaper $7.50. 


Symposium on Nondestructive Testing 
in the Missile Industry. By various 
¥ authors. American Soc. for Testing 


Aerofin is sold only by manufacturers of ~ Cermets. Ed. by J. R. Tinklepaugh and 
fan-system apparatus. List on request. W. B. Crandall, Reinhold. $9.50. 
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Photos of propane installation at Caterpillar Tractor Co., Aurora, Illinois. RegO-equipped by Fergeson Co., Cleveland, Ohio 


most complete line in the industry 


In applications where safety and performance are of _ in butane, propane and anhydrous ammonia service. 
first importance, engineers recognize and appreciate § Skillful design, thorough assembly-line testing at 


the value of a single, completely dependable source of 
equipment. RegO for over forty years has been the 
world’s leading manufacturer of the myriad varieties 
of valves, manifolds, regulators and other fittings used 


design-working-pressure, and 100% final inspection 
means that when you specify RegO you’re doubly 
sure of proven performance...both when it’s installed 
and for the years to come! 


“eee REGO EQUIPMENT FOR LP-GAS AND ANHYDROUS AMMONIA: 


WRITE FOR FREE 
CATALOGS ON THE 

TYPE OF EQUIPMENT 
YOU NEED 


Globe and : — a Rotary and Excess Flow Railroad 
Angle Valves Slip Tube Gauges Check Valves Tank Car Valves 


__ALSO REGO HIGH PRESSURE GAS CONTROL EQUIPMENT: 


Gas Cylinder Cylinder 
Valves 


[_] L-100 for Butane, Propane 
[_] A-100 for Anhydrous Ammonia 


glk 


The BASTIAN-BLESSING Company « 
4201 W. Peterson Avenue $ 
Chicago 46, Illinois, Dept. 22-A : 
e 
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Letters: Pro & Con 
Paid circulation 
at yeorend | Renewals 
w w 


50,000 


40,000 


30,000 


20,000 


10,000 


1951 1955 1960 195! 1955 1960 
Your opinion of Chemical Engineering shows up in these measures of your 
approval. 
Dear Readers: ages, now nearly 70%. (This 


If your subscription to Chemical 
Engineering began last month, you 
were among those who helped us 
reach our year-end goal of 50,000 
subscribers. 

Ten years ago, our circulation 
was 36,000. Our growth over the 
past decade, therefore, is almost 
40%. In view of the competition 
for your reading time from other 
chemica] magazines which you re- 
ceive either free or as part of your 
dues to an association, we editors 
are gratified that so many engi- 
neers and other technical decision 
makers pay to read CE. 

We're especially pleased at the 
improvement in renewal percent- 


figure represents the number of 
subscriptions renewed out of the 
total number expiring during the 
year.) This kind of repeat busi- 
ness—voluntary on your part and 
requiring a positive decision and 
positive action—indicates that most 
of you like the editorial diet we 
serve up 26 times a year. 

The fact that you pay to sub- 
scribe to Chemical Engineering— 
and can make or break us by turn- 
ing thumbs up or down—is your 
guarantee that we will continually 
strive to merit your favor. 

CECIL H. CHILTON 
Editor-in-Chief 
Chemical Engineering 


Wanted: Polycarbonate Data 


Sir: 

‘a partial fulfillment of the re- 
quirements of the Manufacturing 
course here at Harvard Business 
School, students form groups and 
write comprehensive topic reports. 
Our group has chosen polycarbon- 
ates as the subject of our report. 

Because of the newness of this 
resin, we are having some difficul- 
ties in obtaining data about it. We 
would like to get any and all in- 
formation available concerning 


190 


polycarbonates. We need data 
about research marketing, fabri- 
cating, end uses, problems with the 
material and potential future uses. 
Davip E. MILLER 
Harvard Business School 
Boston 63, Mass. 
PWe are sending Mr. Miller 
material from our files on polycar- 
bonates, including our exclusive 
Process Flowsheet story in our 
Nov. 14 issue. We hope some of our 
readers will respond to this request 
also, sending such information di- 
rectly to Mr. Miller.—Eb. 


If you use 
stainless steel plate 


this new booklet 


on Carlson services 
in stainless steel 
gives you 
worthwhile facts! 


s new Carlson Booklet, “‘Pro- 
ducing Stainless Steels ... 
Exclusively,”” documents a unique, 
specialized service. Fully illustrated, 
it includes detailed sections on 
stainless steel plates, heads, forgings, 
special shapes, and other stainless 
products manufactured by Carlson. 


MAIL THIS COUPON... 
for your personal copy of 
the new Carlson Booklet. 


Cc G. O. CARLSON, INC. 
134 Marshalliton Road 
THORNDALE, PENNSYLVANIA 


1 would like a copy of the new Carlson Booklet. 


January 23, 1961—CuemicaL ENGINEERING 


if 

WHE 

60 

te. i 

20 

d 

Company Name___ 

= 

| 
| 

vee 


Tulip bed for stainless... 


In our Viaduct Plant shear bay this “tulip bed for stain- 
less” is important to you. It is this ball-bearing bed that 
helps our shearmen position plate easily, quickly, effi- 
ciently. But there’s more than speed shown here. Carlson 
engineers modified this modern shear to provide unusually 
accurate cutting of stainless plate to your specifications. 
Equipment of this type, coupled with our thorough 
knowledge of stainless steel, brings you the finest prod- 
ucts . . . the finest service. For almost a quarter of a 
century it has been our aim to serve you best by pro- 
ducing what you want and delivering it on time. 


GO, Ze 
134 Marshallton Road 
THORNDALE, PENNSYLVANIA 
District Sales Offices in Principal Cities 


* 
ww 
PLATES * PLATE PRODUCTS « HEADS « RINGS « CIRCLES + FLANGES « 
BARS AND SHEETS (No. 1 Finish) 


Manufacturers’ Literature 


Towers... 
Contents of This Issue 

Tanks 
Construction materials... 194 
Pumps Electrical & mechanical. 196 
Handling & packaging. 198 
Compres or Heating & cooling..... 199 
Instruments & controls. . 200 
Pipe, fittings, valves.... 201 
Exchangers Process Equipment .... 202 
Pumps, fans, compressors 207 
Condenser. Ss Services & miscellaneous 210 


Lines 


Chemicals 


Fittings 


Chemiicals...... Data sheet 
escribes in detail commercially 
available high-pressure acetylene 
derivatives. Chemical structures, 
physical forms and descriptions are 


ven. 
Antara Chemicals 


Clean t 
e hem fast Activated Carbon...... A complete line 


of activated carbons for every pur- 


pose. Complete purification, sepa- 
ration & recovery systems. Purther 


the Oakit 
R207 *Barneby-Cheney 


is 
used to hard surface lathe-mounted 
ump parts. Provide double protec- 


i | 
on against hafsh corrosion & 
eee chemica Ye abrasion. Catalog available. 
TL210 *Wall Colmonoy Corp. 
Ammonia...... drous Ammonia is 


Anhy' 
a versatile chemical employed in 
Agriculture & used by Industry in 


Valves 


.-. without scraping, rodding, sandblasting . . . without lengthy a wide range of operations from 
off-stream breaks in production. 195-1868 Industrial Chemicals Co. 
The new quick way is by in-place chemical circulation, using Anti Static Agent......CATANAC SN 
Oakite specialized materials and methods. Those tough de- — plasii, paper glass and 
posits that form in the manufacture of such chemicals as |g wide variety of substances. Addi- 
polyethylene, carbon glycols, syn- "American Cyanamid Co. 
tic resins—to name just a few—are removed speedily, -Propiolac 
safely, at low cost. is’ sijggested as 
g poten y useru. paints, tex- 
Savings that can result are impressive. Talk the subject over 
with Technical Service or *rGelanese Chemicais Co. 
write for nical bulletin to Oakite Prod Inc., 16H Caustic a r 
Rector Street, New York 6, N. Y. 
properties. Ten es of graphs 


and tables are included and special 


Technicol Service Representatives in Principal Cities of U. $. and Conodo sections are devoted to costs of 
caustic shipments. 


OAKITE 192B U. S. Industrial Chemicals Co. 


Est. 1909 
leadership in industrial cleaning *From advertisement, this issue 


less and tasteless. No. 1672. 
185-186d U. S. Chemicals Co. 
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Now l i ithout_dismantlin 
can clean process equipment without mantling 
eg Export Division Cable Address: Ookite 
creamy gels that are smooth, odor- 
. 
over 
years 
192 
SS 


om e brochure lists 
of ic acid available, 


al and roperties 
eir ives par- 


ions. 
Miles Chemical Co. 


ogum Gel pecific data are 

available to with 
anogum’s permeability with 

other well-known gels-viz agar, 

ellatin & silica. 

6-17a *American Cyanamid Co. 


4-page brochure briefly 
describes how foam causes prob- 
o describe defoamers de- 

re to solve these problems. 
193B E. F. Houghton & Co. 


Diethyl Carbonate new data 
sheet just released lists specifica- 
tions, commercial 
typical reactions and uses of this 


emical in detail. 
185-186b *U. S. Industrial Chemicals Co. 


Fiberglass Reinforced Plastics 
illustrated booklet describes 
res reinforcements and releases 
used in laminating and casting, and 
nee a on contact and spray- 


Allied Resins Products Corp. 


Fabric An illustrated book- 
let, “Filter Fabric Facts” helps 
solve genome concerning fiber, 
count & finish necessary to fab- 
ric’s performance. 
62 Wellington Sears Co. 


formance of Teflon 

e new bulletin on “Lined Pipe” 

& general information in booklet 
“Designing with the Teflon”. 

93 *E. I. du Pont de Nemours & Co. 


rties & 


chart of Prndustrial Filter 

plus aper application 

de for ucts th tration of scores 
357. 

Eaton-Dikeman Co. 

aloyl Chlorides 

Ww prod in semi-com- 

ig quantition Suggested as 

nay materials for synthetic fibers; 
r p ents, etc. No. 1675 

185-186f *U. S. Industrial Chemical Co. 


Want to build up your 
files and keep them up-to- 
date? You can get any publi- 
cation in this comprehensive 
guide — free — just for the 
asking. 


It’s easy — simply circle 
item’s number on the Reader 
Service Postcard and mail. 
Replies will come directly 
from companies offering the 
literature. 


It’s tough to seal ethylene .. . but 
it can be done with KENNAMETAL 


Single mechanical seals for ethylene and other light hydrocarbons must 
operate for several minutes at a time in vapor, without benefit of liquid 
lubrication. The seal and mating faces must therefore be able to operate 
virtually dry during these periods, at pressures up to 600 p.s.i., without 
damage to the seal faces. 

For this difficult sealing job, Durametallic Corporation has found 
Kennametal Seal Rings superior to either cast alloy or ceramic rings. 
Kennametal rings can operate successfully with a minimum of lubri- 
cation. Kennametal stands the additional loading imposed by these 
adverse conditions. provides stability under high temperatures, and 
resists thermal shock. 

On one ethylene pumping application, several ‘““Dura Seals” with 
Kennametal rings have been operating for well over a year. Customer 
satisfaction has led to the purchase of additional seals for similar use. 

To seal gases, exotic fuels, fluids, slurries, acids, basic solutions, 
synthetic and petroleum base fuels, organic solvents, butyl extracts... 
Specify Kennametal for exceptionally good dimensional stability, for 
successful sealing of a great variety of media, for strength without 
great mass, for corrosion and wear resistance, and for high temperature 
applications. 

Send for these booklets: B-111-B—‘Properties of Kennametal” and 
B-666—“‘Proven Uses of Kennametal and Kentanium.*” Write Dept. 
CE, KENNAMETAL INc., Latrobe, Pennsylvania. 

Note: Kennametal Inc. makes seal rings used by leading manufac- 
turers of seals. 


*Kennametal is the registered trademark of a series of hard carbide alloys of tungsten, tungsten- -titanium 
and tantalum. Kentanium is the registered trademark for one of the series that has special advantages 
for applications requiring a lighter weight material and/or exceptional stability at temperature extremes. 


33549 
INDUSTRY AND 


KENNAMETAL 
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WELL EQUIPMENT MFG. CORP. 


HOUSTON. TEXAS 


Eliminate 
the expense and 
trouble of valve 
lubrication with 
HAMER PLUG VALVES 


Hamer Plug Valves are unsurpassed for sure sealing, ease of operation and low 
maintenance cost. Being non-lubricated they not only eliminate the cost of lubrica- 
tion but also prevent contamination of line product. The powerful plug adjusting nut 
acting as a screwjack is a positive means of raising and lowering the plug when 
operating the valve. 


The plug and body seats are finished on special grinding machines and individually 
matched for precision fit, assuring smooth operation and perfect sealing. 


Hamer Plug Valves are available in sizes 2” through 12” in working pressures to 
600 Ibs. W.O.G. Ask your Hamer Valve Specialist for complete specifications and 
applications of Hamer Plug Valves. Write for new catalog. 


Division of CHIKSAN COMPANY a subsidiary of 
FOOD MACHINERY AND CHEMICAL CORPORATION 


CHIKSAN WAMER HAMER 
SWIVEL JOINTS LINE BLIND VALVES PLUG VALVES 


LITERATURE... 


Levulinic Acid...... a particularly in- 
terest: ‘polyfune- 
tional characteristics. ts both as 
a lic acid & as a 
cot Bul. 301-A, is offered. 

81 The Quaker Oa: Oats Co., Chem. Div. 


Light Absorber... .Efficient on a variety 
of woods, CYASORB is added to 
retard wood discoloration from the 
effects of ultraviolet rays. Further 

details are available. 
16-17d *American Cyanamid Co. 


Lithium Aluminum Hydride...... New- 
ly packaged in other soluble pack- 
aging. Filled with pre-determined 
batch amounts. Reactions take an 
entirely new course. Brochure. 

47 *Metal Hydrides Inc. 


Melamine...... CYMELL1077 melamine 
impregnated decorative overlay be- 
comes a permanent part of contour 
handles which are wearproof & 
washable. Details available. 

16-17b *American Cyanamid Co. 


Membrane Filter...... A microporous 
lastic with uniform _——- sized 
oles, filter can be used to filter all 

radioactive particles from fluid and 
ge: streams. Manual available. 
Gelman Instrument Co. 


us cellulose..... acetate mem- 
brane is offered as improved me- 
dium for Ad- 
vantages include 
separation, reproductibili 
185-1861 8. Industrial ability, ete. Co. 


Oil...... Bulletin describes use 
of white mineral oil as corrosion 
protectant on deep tanks that hold 
cotton seed, soya bean, coconut, etc. 

194B Sonneborn Chemical & 
orp. 


Phthalic Anhydride...... Tailores to 
particular Commercial and techni- 
cal requirements for first cost, feed 
stock, yield, gyn purity, etc. 
63 Foster Wheeler Corp. 


Plastic & Chemical Materials...... 1961 
brochure describes complete line of 
polycarbonate resins, enolic re- 
sins, varnishes and molding powd- 
ers and fused magnesium oxide. 
194C General Electric Co. 


standing electrical properties, etc 
Tech. Bull. is available. 
99 *Calif. Chem. Co., Oronite Div. 


Polycyclic Alcohol...... Said to provide 
perfumer with all desirable char- 
acteristics of natural sandalwood 
oil In a single aromatic chemical. 
Has better residual properties. 

185-186h *U. S. Industrial Chemicals Co. 


Silicone Defoamers...... Job-proved 
thousands of times as the most 
efficient, most economical and most 
versatile foam suppressors available. 
Manual is offered. 

R201 *Dow Corning Corp. 


Construction Materials 


Chemical Packing...... Style 324 Su- 
per-Lon has all the ute bal advant- 
of plus 50,000 ten- 

contrasted 2,000 
limitations in Teflon Resin. 
A. W. Chesterton Co. 


*From advertisement, this issue 
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Wet product fed into drying unit at “A” is fluidized, 
passes over heat exchange surfaces and is fed automatically 
_ Into the cooling chamber. Again fluidized, it is cooled to 
_ the-desired temperature. Leaving the cooler at ‘“‘B’’, it is 
fed to next operation at a uniform rate. Fines from drying 
and cooling stages are captured by dust collectors. There is 
no product loss. 


NR BLOWER 


LOUISVILLE 
FLUIDIZED BED 
COOLER 


Major break-through in drying and cooling techniques announced by 
GENERAL AMERICAN 


A new system for drying and cooling has been per- Louisville Fluidized Bed equipment offers these 


fected by General American Transportation Corpora- advantages: 
1. Accurate, instantaneous temperature control 


tion through their development of Louisville Fluidized 
2. High heat transfer that permits compact design 

Bed* equipment. Two Louisville units, one functioning Low risintenancs costs (no moving parts) 

as a dryer and one as a cooler are coupled vertically to 4. Less cleaning time and labor 

provide a continuous automatic operation. 5. Less floor space (equipment is vertical) 


The system is particularly useful for crystalline 6. No hot spots (product is fully protected) 
chemicals, resins, polyvinyl acetate beads, polyethy- Because of their simplicity, Louisville Fluidized 
lene pellets, sugar and similar products having the Bed dryers and coolers adapt readily to complete 
proper particle size distribution. automation. 


For full details about this revolutionary development in drying techniques, write Dept. F. 
Process Equipment Division 
GENERAL AMERICAN TRANSPORTATION CORPORATION 


*Patents Pending 
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CONDENSATE 

ae LOUISVILLE OUT 

135 South LaSalle Street WGENERAL/ 
Chicago $, Illinois 
Offices in principal cities 
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Another Tool Answer 


by 


New Bung Starter 


Got a tough tool problem? Try Snap-on for the solution. Take 
this new SNAP-ON bung starter socket, for example. It fits prac- 
tically any bung you'll find — on grease and oil drums; con- 
tainers for chemicals, solvents, etc. It eliminates wasted time, 
damage to bungs and drums, and the skinned knuckles you 
get with makeshift tools. This socket will pay for itself over 
and over. 


Fits every bung we've tried 
The above photo is typical. Bungs come in a wide variety of 
sizes and types with many different styles and shapes of turn- 
ing flanges. This socket handles every one we’ve checked. 

Use this bung starter socket with any %-inch drive wrench 
handle or impact wrench. Order a supply from your SNAP-ON 
representative. He will be happy to serve you for any of your 
tool requirements — work with you on 
tool-use problems, or place at your dis- 
posal SNAP-ON’s creative engineering 
service. He’s a hand tool specialist with 
wide experience. Call your nearest 
SNAP-ON branch or write us. 


Here a worker removes a bung quickly, 
easily. Socket fits around the outside cir- 
cumference of small bungs, the inside cir- 
cumference of large bungs, enabling the 
specially shaped housing or spring-loaded 
tongue to engage the various bungs. 


Sw FOR ALL INDUSTRY 


8106-A 28th AVENUE ° 
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available in 

on your application. In- 

orme ion about new Tefion k- 
& Teflon piston - 


56 *C. Lee Cook Co. 


tomite...... Celite offers a wide 
choice of grades each carefully con- 
trolled for complete uniformity. It 
is essentially non-hygroscopic. 


*Johns-Manville 


Fabrication...... from assignments of 
tower: proportions to smaller 
jobs of the most intricate design. A 
resume of Boardman capabilities is 
available on request. 

89 *The Boardman Co. 


Gasket Materials........ R/M_ Fluoro- 
bestos R/M No. A-56 and R/M No. 
RL-638 gasket materials are avail- 
able to suit various gasket needs. 
Catalog P-100. 

202 *Raybestos-Manhattan, Inc. 


Insulation. ..... Silco-Flex insulation 
system means fast service. Coil 
failure is highly unlikely in ordin- 

i er details are 


data is available on Amercoat No. 
99 including a cost analysis show- 
a you can realize with this 


coa 
167 *Amercoat Corp. 


Sheet...... Reported to be 
excellent insulator when hardened 
gested for hand grips, pump 
ges or han ps, pump jac 

ts, insulation for 
185-186e *U. S. Industrial Chemicals Co. 


Stainless Steel...... w booklet “Pro- 
ducing Stainless "Steel™ is fully ill- 
ustrated. It includes detailed sec- 
tions on stainless steel plates, heads, 


forgings, etc. 
190 *G. O. Carlson, Inc. 


Wire Cloth...... Whatever metal or al- 
loy needed in any size or quanti- 
ties to the closest tolerances. pam 
mesh counts An illus- 
trated 120 pg. ca reas 

108 *The Cambridge Wire Cloth Co. 


Electrical & Mechanical 


Autotransformer...... Starter for squir- 
rel cage motors that should not be 
started at full voltage. Reduces 


fla” *Allen-Bradley Co. 


Autotransformer Starter...... rated 
manually where load conditions or 
power company rules goumre re- 
duced voltage starting. ther de- 
tails in Bul. 646 


61d Allen-Bradley Co. 


Convertible Vaportight Fixtures...... 
The V-51 series require only sec- 
onds bm or convert. Avail- 
able in ety of hub sizes in 
or bracket type. 

*Appleton Electric Co. 


Explosion-Proof Devices..... 
Catalog lists near] you 
would want for rdous areas. 
Both conventional and out of the 
ordinary devices are offered 
70 *Crouse-Hinds 


*From advertisement, this issue 
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exploring the Sub-Micronosphere 


The Sub-Micronosphere is the mystifying and challenging province of the small dust and 
fume particle, the “Submicron,” which never exceeds 1/25,000” in size. Submicrons are 
elusive, wily and extremely difficult to capture...unless you use the right technique. 
Conquerors of the Sub-Micronosphere have found the Ducon Oriclone Scrubber to be a 
most effective weapon. It has captured Submicrons by the millions. The Oriclone is a new 
type of high energy scrubber...smaller...more economical...yet more effective than 
other units. It is the ideal collector for fine dusts and fumes. 

Ask for Bulletin W-8560 and learn more about the Oriclone. 


THE Ducon COMPANY xc. 


147 EAST SECOND STREET - MINEOLA, L.1., NEW VORK 

CYCLONES © CE © TUBULAR CLOTH FILTERS © OUST VALVES 
Conadian Branch: 

DUCOM COMPANY, of CANADA, 1131 Portis BURLINGTON, ONTARIO, CANADA 
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Here is a NEW 
Jerguson 
ALL-PURPOSE 
ANGLE VALVE 


Jerguson No. 74 
A universal valve 
for Liquid Level 
gages and/or 
Instrument Piping 
and General Use 


This unique New Angle Valve has 
unusual — A universal valve, 
ideal for liquid level gages . 
add our pipe plug with integral bleed 
(No. 74G) for the ideal valve for instru- 


ment piping and general use. 


Combines Advantages of 
forged body and bonnet flange, simplified 
OS&Y bonnet and reciprocating stem in 
one valve. 


org ke supports stem away from 
valve bode separate gland:-fol 
bears on packing, independent 
yoke. Stem thread a not affected 
temperature or li Stem works 
freely, no chance of Eaiehee, 


Resi presatios Stem: 
Works in to-and with no ro- 
tating action; gives perfect seating, elim- 
inmates wear from galling. Backseating 


Write for catalog sheet on Jerguson 
No. 74 Valve. 


JERGUSON 


Gages and Valves for the 
of ane bevels 
JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 
Offices in Major Cities 


LITERATURE . . . 


Bellows-Flex Joints of Flu- 
orofiex-T are molded rather than 
machined. Adjusts to longitudinal 
and temperature movements. In- 


sealing 
ginal cost with the least main- 
tenance cost. Further — are 
offered in Catal 480-C 


Chemiseal me- 
available in 
standard sizes fit all pump 
shafts %” to 2%” shaft. De in 

Catalog AD-164. 
*Garlock, Inc. 


Motor Control Centers Bulletin 
SM-244 gives detailed information 
on all of the “plus” advantages you 
get when you moans these motor 

trol ters. 


as complete 
eq ent and systems for any 
to DC In- 
en 
Meaker Co. 


mserted in 

. Can easily be adjusted to 

and conditions for 
smooth acceleration. Bul. 740. 

*Allen-Bradley Co. 


Multipoint re- 
sistance starter used on network 
systems. Time intervals can be ad- 
justed to provide velvet smooth 
starting. Bul. 741. 


6le *Allen-Bradley Co. 


Resistance Starter Has 
“Feraphite co disc resistors 
or . Under com- 
control. of the operator. Bul- 


61b *Allen-Bradley Co. 


ess Resistance S 
pletely automatic. 
any power company requirement. 
Eliminates lamp on net- 
used for ligh Bul. 


Handling & Packaging 


five arrangements. Catalog 
44 ‘ee Fan Co. 


Pneumatic 
New Sulletin types 
of systems, illustrates & diagrams 
and gives details. 
ows equipmen ves details 
liéa *The Day Co 


per hr. quistly, Bight basie tyes, 4 
r quietly 
diameters in nless stee lu- 
minum, galvanized or black’ iron. 
Catalog is available. 
L200 *Southwestern Supply & Machine 
Works 


*From advertisement, this issue 


Carl G. Paulson, 
; Director R & D 
group, reports 


on the Hayes Nitro-Gen (TM) — 
low cost producer of 


BLANKETING 
GAS 


THERE ARE MANY REASONS why 
nitrogen’s popularity is growing so 
fast as a blanketing gas for hydro- 
carbons and volatile liquids, and as 
a blanketing atmosphere for 
numerous industrial applications 
like food canning. Safety is a big 
asset of this inert, non-combustible 
gas. Efficiency is a deciding factor, 
too — nitrogen vastly improves the 
quality of process or product. 


NEW LOW COST NITROGEN 
affords limitless potentials and eco- 
nomically, as well. With the 
performance-proved Nitro-Gen 
Generator, for example, you can 
uce 99.95% pure inert gas for 

ee little as 20¢ per 1000 cu. ft. 
E mploying 
Linde Molec- 
ular Sieve®*, 
this new Hayes 
generator com- 
bines stati 
retort with a 
cyclical dryer; 
produces a 
continuous, 
automatic 
supply of gas at 

a very low cost; and provides a 
clean dry macigne totally free from 
liquids, fumes, and corrosion prob- 
lems. Best of all no highly trained 
specialist is required to run it. 


VERSATILE, the Hayes Nitro-Gen 
Generator can produce gases of 
oxidizing and reducing character- 
istics, by varying the gas/air ratio. 
Modification of the unit permits 
drying large quantities of air or gas. 


FIND OUT FOR YOURSELF what 
low-cost nitrogen, and the Hayes 
Nitro-Gen Generator can do for 
you ... for food packaging, chem- 
ical processing, hydrocarbon proc- 
essing or storage . . . and other 
applications calling for dry (dew 
points of -85°F or better) pro- 
tective atmospheres. A Nitro-Gen 
unit is available for test demonstra- 
tions in our 
lab. Write for 
Interim Bulle- 
tin 5901-N1. 
C. I. HAYES, 
Inc., 843 Wel- 
lington Ave., 
Cranston, R.I. 


*Trade Mark of UCC 


Cc. 1. HAYES, we. 


Established 1905 


fe 
Powe rol (TM) 
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“+4 

Mechanical Seal......Dura Seal will 

? 

| 

Part Winding Starter......Used on 

— . 7 in two step & three step types. 

Further details in Bulletin 736. 

6lg *Allen-Bradley Co. 

Resistance Starter......Graphite resis- 

i 

ai: Ste | 

Exhausters..... .Clarage Type, Ex- 

hausters have volumes to 

COntaminauon on pressures to 18”, temperatures to | 
We liquid; can be repacked under pressure. 

Teflon seating available. 

198 


LITERATURE . . . FPA R AT R 

4| Screw Feeders... -8-page folder indi- 

IN BLOW-OFFS 


Ss Tanks...... Twelve page bul- 
letin describes horizontal & vertical 
storage tanks. Points out savings 
& is filled with photos of various 
installations. Bul. 574. 
176b *“The Day Co. 


Storage Tanks...... Twelve page bulle- 
soraee tanks. Points out savings 


is filled with photos of various 
installations. Bul. 574. 
176b *The Day Co. 


uipment....... Every 


unit is engineered to meet service 

requirements, including complete 

piping, and __ transfer 
Steel Tank C 


A WORLD OF EXPERIENCE 


heating ap- 


Heating & Cooling 


plications is offered. eering | N R VI C 
service nd for 
FLEXIBLE METALLIC TUBING tue. 


Drum Heater...... Accuratel con- 


F. can be obtained. Rugged cas- 


Shock, expansion, temperature, pressure ters for easy moving. This heater 
all suddenly combine to liberate steam 
at 900°F. and 850 psi. The expansion a 


joints get the full impact as the blow- Devi & Cooling System...... Louis- 
off valves release the steam. No place 
for a weak-kneed joint. That's why stantaneous temp. control, ‘high 
the operator in this large power plant heat transfer and others. Details. 

installed Penflex stainless steel 195 *General American Transp. Corp. 


interlocked (8" 1.D.) expansion joints. 


Penflex Expansion Joints are Extruders...... Thermatic Series ex- 


truders have capacity to permit 

dependable because they have been high heat application, ample cool- 
tested and proved to be strong, tough —. along the — a ae 
pressure. are available. 

and flexible enough to stand the shock, 187 eDevis-Stendard 


pressure and thermal expansion. 


“iob- d" ications o ex or hig! ermal efficiency allow- 

Proper po ing the use of a wide range of In any problem involving 
eer uels. cial systems construc i 

and application of flexible tubing is for liquid-vapor separators or 

assured with Penflex 57 *Struthers Wells Corp. d d b - 

Gas Absorber “Buffalo” gas ab wekand dry type dust scrub- 

a service that is a sorbers are designed to render _ bers and gas filters, Peerless 

yours to assure you many nuisance or destructive ef- 

of more efficiency on fluents harmless. Handle a wide can assist you with correctly 

each installation. variety of problems. Bul. AP-225. 

Write today for 6-7a *Buffalo Forge Co. _ engineered units to your most 


“Flexineering” data 
book and catalog to 
Pennsylvania Flexible 
Metallic Tubing Co., 
Paoli, Pa. 


Gradiation Heating....... offers zone e i i 
control, uniformity of heating, etc. requirements. 
Bulletin “Gradiation Heating for 
Petroleum and Chemical Process- 
ing” is available. 
66 *Selas Corp. of America 


Grate-Kiln System...... produces con- 
sistent high quality using less fuel. 
Outproduce conventional rotary 
kilns of the same length by 50%. 
Further information is available. 
30-31b *Allis-Chalmers 


Heat Recovery S mMS....... Bulletin 
TKB-3 descri these unexcelled 
heat recovery systems and the 
many outstanding features that 
they offered. 


26b §=*Traylor Engineering & Mfg. 


MFG. CO. 


e- OR DETAILS TODAY 


| 
gd: “eg 
3 
= 
= 
A Pl BUT FLEXIBLE Te) 
Re. nto ives in All P _ 


Rotor 


-GOOD RIGHT HAND 
OF THE PROCESS 
INDUSTRIES! 


Wherever 
free-flowing 

bulk materials 
are elevated— 
vertically or 
inclined— 
ROTOR LIFT is 
the dependable 
machine most 
likely to be 

on the job. 


\— 


\ 


ROTOR LIFT 
is the original 
enclosed screw 
elevator; and 
since its 
introduction 


kept it the 
finest, with 
such features as: 


ENGINEERING 
CATALOG 


SOUTHWESTERN 
SUPPLY and MACHINE WORKS 


OKLAHOMA CITY, OKLAHOMA 


LITERATURE... 


Transfer...... Exclusive Multi- 
Zone design offers optimum steam 
distribution. Serpentine styles are 
also available for cooling. A bul- 
letin No. P61 is available. 

58 *Tranter Mfg. Co., Platecoil Div. 


Immersion Heater...... Can heat to 
any desirable temperature above 
those ible with steam. A com- 
plete e of steam & direct fired 
coils described in Buls. 300 & 410. 

*Brown Fintube Co. 


Complete engineering 
and pricing data are available in 
new Technical Data Sheets Nos. 
15-60 series and Price Bulletin 259 
which may be a on uest. 
TL207 an Prooucts, Inc. 


Plate Heat Exchanger....... features 
stainless steel construction which 
solves almost all corrosion problems 
or assures sanitary operations. 
Cleaning is unusual]. y. 
25a *The De Laval Separator Co. 


Kilns...... feature full- Sasting 
type roller ring and roller s — 
which insure easy alignment & con- 
operation. Bulletin No. 


1115. 
26a *Traylor Engineering & Mfg. 


Steam Trap...... The No. 130 is de- 
signed Specifically for thousands of 
light condensate load applications 
such as steam main drips, meter 


boxes, etc. 
38 *Yarnail-Waring Co. 


Steam Traps...... TD-50 can be 
used to control moisture content 
automatically. Other advan 
include simplified piping, saved 
pete. easy maintenance. Details. 

*Sarco Company, Inc. 


Vapor Condenser...... The Aero Vapor 
Condensers are manufactured in 
standard inar of capa- 


tien Blower Co. 
Vortex Tube...... is the answer to 


small scale refrigeration or cooling 
requirements. Netin K-8 con- 
tains information on Hilsch Vor- 
tex Tube for hot & cold air. 

BL210 *Fisher Governor Company 


Instruments & Controls 


unciators....... De-Line annuncia- 
tors with a-Plac require less 
panel space than most with con- 
ventional nameplates. Heavy, 
molded, white translucent acrylic. 
200A *Scam Instrument Corp. 


, Gas..... features tape- 

proer rogrammed control unit. The new 
ll-all bulletin on this new chro- 
matograph is now available on re- 


*Mine Safety Appliances Co. 


Control Center....... New SpaceMaker 
control center is the first complete- 
ly new 2- to 5-kv. motor controller 
in more than a decade. Further 
details are available. 
30-31d *Allis-Chalmers 


Controller...... The new Frac Control- 
ler adjusts column operation to the 
effects of ambient temp. on over- 
head product condenser & external 
reflux. Details. 

14-15 *Minneapolis-Honeywell 


*From advertisement, this issue 
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Simplified-Automatic 


REFLUX 
SPLITTER 


accurate 
process 
control 


COLUMN 


Construction of Pyrex* and 
Teflon makes these Reflux 
Splitters completely corrosion 
resistant to all liquids except Hy-' 
drofluoric Acid and hot concen- 
trated caustics. Eliminates 
valves, product line and reflux 
line rotometers for greater econ- 
omy. Available in other mate- 
rials of construction. Ask for 


Bulletin RS-2. 
*7.M., Corning Glass Works 


CHEM 


Hea 

24 

| 

q 

researc 

| 

fast desing | 4) for ultimate 

cu. ft./br. quietly @ Teflon gate is 

@ Stainiess steel, only moving 

aluminum, galvanized part 

block iren 

~ IN-LINE timer for 

8 BASIC TYPES 

A 4 DIAMETERS | | 

| 

| | 
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Size Requirements 
Getting Tougher? 


Sturtevant Air Separators 
Increase 40 to 400 Mesh 
Output as Much as 300% 


9. Models avail- 
able. Diameters 


Closed-circult air separation is of 
proved advantage in reduction processes. 
Result is a better, more uniform product. 
Grinding mills perform at top efficiency, 
Output frequently increases as much as 
300%, power costs drop as much as 50%. 
Precise separation of all dry 
powdered materials. Sturtevants cur- 
rently classify sulfur, soybeans, phos- 
phate, chocolate, feldspar, sand and ag- 
gregates, pigments, limestone fillers, 
flour, abrasives, plastics, gypsum, ceram- 
ics, cement and other products. 
Improve screening — Sturte- 
vant Air Separators prevent blinding by 
removing undesirable tailings or fines 
from screen feed loads. 


Works Like Winnowing 
Done in a Whirlwind 


Sturtevant Air Separators do a mechan- 
ical job of winnowing. Precise control of 
whirlwind air currents and centrifugal 
force results in the desired size being 
lifted into fines cone, oversize falling into 
tailings cone. 

A 16 ft. Sturtevant, for example, has 
taken a feed rate of 800 tph, containing 
only a smali percentage of desired fines, 
and delivered 30 tph 90% 200 mesh, re- 
circulating the oversize through the 
grinding circuit. 

Send for Bulletin No. 087. 


STURTEVANT 


MILL COMPANY 
100 Clayton St., Boston, Mass. 
Crushers Grinders Micron-Grinders Separators 
Blenders Granulators Conveyors Elevators 
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LITERATURE... 


Controls, Level 
ava no wearing or flexing mem- 
bers. Eliminate the ultimate causes 
for failure of ordinary controls. In- 
formation is available. 

*Magnetrol Inc. 


Options and general 
information, data de- 
sign specifications and ordering in- 
formation are the things 

in Bul. 56-B-3 
201A *Industrial Instrument Corp. 


Industrial Thermometer New “Ad- 
jus-All” thermometer adjusts to 
desired position, adjusts the hin 
assembly to any angle and adjus 


an le 
Weksler Instruments Corp. 


Level Con Electr-O-Probes are 
available three — B-04 
_Super-sensitive relay neral 

08 self-con- 


*Instruments, Inc. 


Meter Both Models N-1 and N-2 
are supplied with a complete com- 
plement of basic electrodes & other 
essential equipment. Tech. details 
in Data e 14-4-01. 

39 Beckman Instruments, Inc. 


trols produces all control actions- 

= rtional band, reset, rate-mul- 

up cation, addition, subtraction. 
Information. 

103 *Hagan Chemicals & Control. 


Gag: Bulletin 84 P-1 

bes Series, Pr-8 Series 
contains a list of 


gage accessori: 
“Industrial Instrument Corp. 
Tem 

TO. a gene 

temperature con roller. 

signed to operate using any one of 

control methods. 

*Hallikaine 


Pipe, Fittings & Valves 


Condenser Tube Protectors 
oroflex-T condenser tube protectors 
eliminate erosion and corrosion by 
high-velocity acid on entry side of 
condenser tubes. Information. 
8-9d *Resistoflex Corp. 


Transfer Fluorofiex-T trans- 
fer hose is completely corrosion- 
t with long flex life. Avail- 

able in siear of rubber or stainless 


steel braid. 
8-9c *Resistoflex Corp. 


A complete size range 

a temperature range 

A ithstands an 

operating pressure range up to 1,200 


Information. 
*Fibercast Co. 


prefabricated to 1 with Hanges 

refabrica e 

—ready to assemble. It minimizes 
assembly time and shortens check- 
out time. Inform. 
8-9a *Resistoflex Corp. 

Pipe Fit Speedlines controlled 
wall thickness can make a differ- 
ence in your critical process lines 
Complete catalog information avail- 


able on request. 
101 *Horace T. Potts ‘Co. 


* From advertisement, this issue 


Squeeze 
Is on 
FOAM 


with Dow Corning 
Silicone Defoamers* 


There’s a right tool for every job. In foam 

control it’s Dow Corning silicone anti- 

« job-proved 

of times over as the most 

efficient, most economical, and most versa- 
tile foam suppressors available. 


* At prescribed levels, are sanctioned by FDA 


FREE SAMPLE 


and new manual on foam control 


Dow Corni ngl 


CORPORATION 
MIDLAND. micnican| 


Dept. 18130 


Please rush a FREE SAMPLE of a Dow Corning 
silicone defoamer for my product or process, 
which is (indicate if food, aqueous, oil or 


other): 


NAME 


POSITION 


COMPANY 


ADDRESS 


GALE) 
Process Controls.......PoweMag _ con- The 
1 
| | 
201 


RIM CAPABILITY DOES IT AGAIN! 


Develops these outstanding gasket materials 


FLUOROBESTOS for LOX and cryogenic service 
¢ A-56 for flange temperatures to 1100° F 
¢ RL-638 for extreme heat, flame penetration 
resistance 


R/M FLUOROBESTOS* is a high grade, long-fiber asbes- 
tos unwoven sheet thoroughly impregnated with Tefion.+ It 
has the same sealing and physical characteristics as com- 
pressed asbestos sheet, with the added benefits of Teflon. 
Deformation under load at 500°F (2000 psi) is only 0.1%. 


R/M No. A-56 is a compressed asbestos sheet made from 
spinning-grade long asbestos fiber and a nonreverting com- 
pound binder. Average tensile strength of 8000 psi. The only 
compressed asbestos sheet made commercially in thickness 
of .008 in. +.001 in. It has high heat resistance—is with- 
standing flange temperatures of 900 to 1100°F where internal 
temperstures are as high as 1400°F. 


- R/M No. RL-638 is a wire-inserted, woven asbestos 
fabric coated with neoprene compound and aluminum finish. 
It is ideal for use as seals against extreme heat and where 
high-temperature (2000°F) flame penetration resistance is 
required. Its light weight is a plus value. Meets FAA Spec- 
ification CAR-04b-075 (a) for Fireproof Materials FAA 
Release #259, Section 1, Part BI. 


*Registered trademark for R/M reinforced asbestos Tefion sheet. 
tRegistered trademark for Du Pont fluorocarbon resins. 


Write for our Mechanical Packing and Gasket Materials Catalog P-100. 
And remember, when ordering gaskets from your cutter specify R/M 
materials. Sheets are available from your authorized R/M distributor. 


RAYBESTOS-MANHATTAN, INC. 


PACKINGS 


PACKING DIVISION, PASSAIC, N.J. 


MECHANICAL PACKINGS AND GASKET MATERIALS 
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LITERATURE .. . 


Safety Relief Valves..... “O” Ring Seat 
Seal prevents leakage in the most 
difficult applications and saves on 
maintenance costs. Bulletin 1040 
is available. 
202A *Manning, Maxwell & tiers, 

c. 


Spray Nozzles...... Fulljet nozzles for 
multiple nozzle applications. The 
latest design in spraying systems 
in square & circular spray patterns. 
Bul. 105 & Cat. 24. 

TL209 *Spraying Systems Co. 


Tubing...... Penfiex tubing has been 
proved in many applications. Prop- 
er selection and application of flex- 
ible tubing is assured. “Flexineer- 

” data book & cat. is offered. 

L199 *Penna. Flexible Met. Tubing Co. 


erine Trufin Type 
S/T possesses all of the inherent 
advantages of integral finned tube. 
Produced in many types, sizes and 
fin Information. 

51- *Wolverine Tube 


Valve....Sleeveline valves are designed 
& priced to replace ball valves, 
gate valves & lubricated plug valves 
oad they are in use. Bulletin 


165 *The Duriron Co. 


Valve, Angle...... New all-purpose No. 
74 is a universal valve for liquid 
level gages and/or instrument pip- 
ine and general use. Catalog sheet 


offered. 
L198 ‘*Jerguson Gage & Valve Co. 


Valve, Pressure Sealing Gate...... for 
ressures to 720 psi. and tempera- 
ures to 250 F. Sizes 2” through 31’. 
Additional information in Catalog 


1200. 
67 *W-K-M Div. of ACF Industries 


Valves...... Extensive research and de- 
velopment on _ corrosion-resistant 
valves help solve specialized operat- 
ing —-, Assure vositive seal- 
in ease of operation. 

17 *Darling Valve & Mfg. Co. 


Valves....... Offer quick action. leak- 
proof seal, minimum pressure drop, 
straight through full flow, self 

rinding rotating disk. Informative 
ulletins give details. 
85 *Everlasting Valve Co. 


Valves....... Stainless and alloy steel 
valves and fittings are shown in 
their specific app ications in Cata- 
log F10 which now available on 


*Henry Vogt Machine Co. 


Valves, Plug...... are available in sizes 
2” through 12” in working pressures 
to 600 lb. W.O.G. Complete speci- 
fications & applications in new 


catalog. 

194 *Well Equipment Mfg. Corp. 
Valves, Stainless Steel...... All the fea- 

tures of these stainless steel valves 

are covered in the Stainless Steel i 

Catalog No. 59SS which is available 


on juest. 
28 = *Jenkins Bros. 


Process Equipment 


ration and improve screening. Nine 
models are available with diameters 
from 3’ to 18’. Additional informa- 
tion in Bul. No. 087. 

L201 *Sturtevant Mill Co. 


* From advertisement, this issue 


e 

w 

47 

| 

hy 


USE 
EITHER 
CARD 


They’‘re easy 
to fold and 
tear out... 
try it... 


* Be sure to fill in all of these address blanks before mailing postcard. 


NAME: 
TTLE: FIRST CLASS 
| COMPANY: PERMIT NO. 64 
; NO. OF EMPLOYEES: (Sec. 34.9 P.L.&R.) 
, PRODUCT: NEW YORK, N. Y. 
| ADDRESS: 
CITY, STATE: 
BUSINESS REPLY MAIL 
: 
NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES on 
— 
—POSTAGE WILL BE PAID BY— — 
Chemical Engineering 
READER SERVICE DEPARTMENT — 
330 West 42nd St. — 
! 
: NEW YORK 36, N. Y. —- 
! 
PLEASE PRINT * 
NAME: 
TITLE: FIRST CLASS 
COMPANY: PERMIT NO. 64 
NO. OF EMPLOYEES: 
PRODUCT. (Sec. 34.9 P.L.&R.) 
<DORES NEW YORK, N. Y. 
CITY, STATE: 


3 BUSINESS REPLY MAIL 


—POSTAGE WILL BE PAID BY— 
Chemical Engineering 

READER SERVICE DEPARTMENT 
330 West 42nd St. 
NEW YORK 36, N. Y. 


Help Yourself... 


The postcards above can now bring you technical help, latest 
literature, expert guidance. Tear one out and, as you read this 
issue, circle numbers when you want more information. You'll 
note that the coding system is simple: all the code numbers are 
page numbers. 

You can also use these post-paid cards to subscribe, or to make 
your selection from a comprehensive list of editorial reprints. 


PLEASE PRINT ste 

For 

more 

information .. . 

© Advertised 

Products 

© New Equipment 

© New Chemicals 

Manufacturers’ 

Literature 
® Classified 
Advertisements 
© Reprints orders 
® Subscriptions 

Your Reader Service 

card is fastest. 

= 

f 
' 
i 
i 


CIRCLE code numbers for more information. 


(This Jan. 23 issue card will expire April 23, 1961) 
TL210 KEY 


2108 for more 
210¢ information 
about... 


EERE REE 
> 


ADS 
PRODUCTS 


page 94 


page 100 
SERVICES 


LITERATURE 


page 192 


e 
e 
8219 @ EQUIPMENT 


CLASSIFIED 


Send CE for [] 1 yr. $3, (3 yr. at $5 (US. rate only.) 


To 


125 126 127 128 129 130 131 133 135 136 138 
151 152 153 154 155 156 157 158 159 160 161 
FREE REPRINT: Check here [7] for your file copy of this issue's reprint (p. 


16-17c 4le 58 68a 97 104C 185-186b 1928 
16-17d 33-34a 42 3° 670) 174 178A 185-186c 1930 
18-19 33-34b 43 60 #75 988 175 165-186d 193b 
20 44 6la 77 W6a 179 185-186e 193A 
21 33-34d 45 61b 81 98D 176b 180 185-186 1938 
22-23 33-Me 46a 83 98E 176A 180A 185-186g 193C 
24-250 33-34 46b 61d 85 1808 185-186h 194 
24-25b 33-Mg 47 6le 87 986 W7A 180C 185-1861 194A 
24-25¢ 35 48 89 99 178a 180D 187 1948 
260 61g 91 100A 178b 181 188 194C€ 
26b 50 62 #93 101 «(182 1890 195 
27 x» 51-52 63 94A 102A 163 178d 182A 189 196 
2 40 53 64 948 1028 178e 1828 189 197 
29 4la 65 94C 17et 6183 190-191 L198 
41b 55 66 #95 103 178g 1864 192 R198 
3-31b 41c 36 67 9A 104A 178h (185-1860 192A L199 

16-17b 41d 68 968 1048 178i 

REPRINTS: Circle what you want. (See opposite page for description.) 

40 42 45 49 50 52 55 

78 79 80 81 82 #83 85S 86 87 8S 89 9 91 #92 93 9 95 
100 101 102 103 105 107 108 109 110 192 1913 114 117 118 120 


139 141 142 143 144 145 146 147 148 
162 163 164 165 166 167 168 
120) FC 53 


REPRINTS 
130 (While they last) 


CIRCLE code numbers for more information. (This Jan. 23 issue card will expire April 23, 1961) Circle 
16-17¢ 30-31d 4le 58 68a 97 104C 173 185-186b 192B R199 R206 TL210 KEY 
16-174 33-340 42 59 70 98A 174) «178A 185-186 193a 199A BR206 BL210 NUMBERS 
18-19 33-34b 43 60 75 988 175° «(1788 185-186d 210A 
20 44 77 1%6a 179 185-1862 193A 2108 for more 
21 33-34d 45 61b 81 98D 176b 180 185-186f 1938 210¢ ‘information 
22-23 33-3e 460 83 98E 176A 180A 185-186g 193C 210D about... 
24-25¢ 33-34 46b 61d 85 98F 1808 185-186h 194 210 
24-25b 33-34g 47 6le 87 986 177A 180C 185-1861 194A 210F @ ADS 
24-25¢ 35 48 89 «(99 178a 187 1948 T218 @ PRODUCTS 
«5-37 49s 178 181 188 194 218 poge 94 
%b 868 50 62 93 «101 178 182 1898 195 
27 9 51-52 63 94A 102A 178d 182A 189b 196 B219 @ EQUIPMENT 
28 40 53 64 (1028 178e 1828 189¢ 197 1220 page 100 
29 178 190-191 LI98 8220 @ SERVICES 
41b 178g 184 192 R198 221 
30-31b 41c 56 67 104A 178h 185-1860 192A L199 272 @ LITERATURE 
16-176 30-3le 41d 57) 178i page 192 
@ CLASSIFIED 


Send CE for [] 1 yr. $3, [] 3 yr. at $5 (U.S. rate only.) 


To 


REPRINTS: Circle what you want. 
40 #42 45 49 530 52 S455 
76 «#678 79 80 81 82 83 85 
101 102 103 105 107 108 109 110 113 112 113 114 +115 117 118 119 120 
125 126 127 128 129 130 133 133 135 136 138 
151 152 153 154 155 156 157 158 159 160 161 162 163 164 165 166 167 168 
FREE REPRINT: Check here [] for your file copy of this issue's reprint (p. 


1399 141 142 143 144 145 146 


120) FC 53 


REPRINTS 
150 (While they last) 


For Subscriptions: To apply, check here ................. 


Want More Data? 


. for more information on equipment... 
for helpful reprints of editorial 
Important—F or pages 


Use this postcard for catalogs . . 
on materials... 


mps 


on advertised items... 
articles. Be sure to fill out the other side of cards. 
showing more than one advertised item, use this guide to numbers on cards 


33-34a—All-Chem Rotary Pumps 
33-34b—Minilab Rotary Pumps 
33-34c—Gearchem Gear Pumps 
Centrifugal 


33-34e—Pumpmobile Port. Pumping 
Units 
383-34f—Gear-Vac Valves 


38-34g—Chemical Dispensing Valves 


4la—PVC Ball Valves 
41b—Sampling Cylinders 
41c—Flow Sheet 
41d—Corrosion Slide Rule 
4le—Catalog GC959 


178a—Dehydro-Mat Dryer 


Use this handy coupon to order your personal subscription to Chemical ngineoring: | 
No need to send any money now. We'll bill you later. 


178b—Batch Dryer 

178c—Air & Steam Dryers 
178d—Coolers 

178e—Comb. Ammoniator-Granulators 
178f—Furnaces 

178g—Cookers 

178h—Reactors 

178i —Presses 

178j —Pilot Plants 
189a—Butane, Propane 
189b—Anhydrous Ammonia 
189c—High Pressure Gases 
193a—Properties of Kennametal 


193b—-Proven Uses of Kennametal & 
Kentanium \ 


Circle 

199A BL210 

NUMBERS 

R200 

200A 

2008 

L201 

201A 

2018 

201D 

202 

1206 

vow x 
7273 «74 

9% «98 

121 122 123 

149 

171 

a 

% 

121 122 

147 148 149 

— . 169 170 171 

above. 


Reprints Now Available 


CE editorial reprints are now easy to get—use 
Reader Service Card for fast service. For each 
reprint you want just circle its number on the 
card. Fill in the blanks on the front, mail. You 
may send remittance if you wish. 


@ Materials of Construction 


Corrosion—Refresher on cause & cure ($1) 131 
High-Temperature Materials—Inorganic, nonmetallic (75¢) 120 
High-Temperature Metals—Selection, directory ($1) 129 
Lead Installations—Best designs for many uses (50¢) 
Nonmetollic Inorganics—For severe conditions (50¢)... 
Plastic Pipe—How and when to use (75¢) 

Process Piping Materials—Selection, directory ($1) 

Protective Linings—Choice, application, directory ($1).... 88 


© Equipment and Design 


Air Pollution—CP! plant solutions (50¢) 
Control Valves—Behavior and selection (75¢) 
Estimating Engineering Properties 

Viscosity (75¢) 


Conductivity 138 
94 Critical Properties (75¢).149 
Heat Capacities (75¢).109 Other Physical Properties 
Latent Heat (75¢)....117 ( 151 
Surface Tension (75¢).126 
Flowsheets—Engineering communiques (50¢) 
Flow File—50 design formulas (50¢) 
Through Packing and Beds 
Packed Towers (50¢) 
Fixed and Moving Beds (50¢) 
Fluidized Systems (50¢) 
Heat Exchanger Design—Shortcut methods (75¢) 
Heat Exchanger Calculations—Use these charts ($1) 
Instruments—’’Hardware”’ section of Report 95 (50¢).... 
Mechanical Seals—How to select and use (50¢) 
Piping—Roundup of process pipe, valves, fittings (75¢). . 
Process Design: Fluid Flow—Size lines, pick pumps ($1).. 
Process Control—Instrumentation report ($1) 
Pump Seals—Chemical plant practice (50¢) 
Woter Conservation—W il! taps run dry? (50¢) 
Water Pollution—Solve plant problems (50¢) 
Your Design Reference File 
Parts I-V (75¢) 


Biochemicals Processing—The total picture (50¢) 
Bio-oxidation—Treatment of wastes (50¢) 

Chemicals from Petroleum—Available processes ($1).... 
Extractive Metallurgy—By chemical processing (50¢).... 
Ultra-Low Temperatures—Production and uses (50¢) 
Fermentation—I|ts chemical technology (50¢) 
High-Temperature Technology—Materials, processes (50¢) 91 
Manufactured Gas—To supplement natural gas (50¢)....115 
Moving Bed Processes—Theory plus application (TOR 
Nuclear Industry—Role of chemical engineers (50¢) 

Nuclear Wastes—Treatment and disposal (50¢) 

Odor Control—How to be a good neighbor (50¢) 

Operation & Maintenance—The impact of trends ($1). . 
Photochemical Engineering—Uses, processes, reactors (75¢) 59 
Plants & Facilities—Tenth Inventory 1959 (75¢) 158 
Processes & Technology—Eighth Inventory 1958 


Processes & Technology—Ninth Inventory 1959 (50¢).. ‘159 
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© Costs and Commerce 


Buyer-Seller Relations—Vendor’s view (50¢) 
Capital Cost Estimating—Dato, sources & methods ($1). . 
CE Cost File—Quick estimating data (50¢) 
Cost Control Systems—Reduce and control costs (50¢).... 
Inflation—How to predict a shrinking dollar (50¢) 

ti Tighten up for profits (75¢) 
Patent Fundamentals—Timely review (50¢) 
Petrochemicals—1958 economic review (50¢) 
Process Energy—Make or buy? (50¢) 
Professional Registration—For PE-Minded ChE’s (50¢)... 
Rockets and Missiles—Airborne reactor problems (75¢)... 
60’s Challenge Chemical Engineers (50¢) 


Unit Operations 


Absorption With Chemical Reaction—(50¢) 
Adsorption—Design, methods, materials (50¢) 
Azeotropic Separation—Close-boiler distillation (50¢)... 
Binary Distillation—Theory, equipment (75¢) 
Compressible Fluids—How to handle ($1) 
Crystallization—For purification (50¢) 
Drying—Methods, equipment, design, costs (75¢) 
Foams—How to use and control (50¢) 

lon Exchange—Prccess, design and applications (75¢)... . 
Liquified Compressed Gases—Handle with care (50¢).. 
Liquid-Gas Contacting—A practical operation study (75¢). 
Liquid Proportioning—Equipment, methods, uses (50¢). . 
Lubrication—For chemical plant engineers (50¢) 

Plant Startups—Systematic preparation (50¢) 

Solids Concentration—Survey of techniques (50¢) 
Solids-Gas Contacting—Commercial practice (50¢) 
Solids-Liquid Separation—Unit operations description ($1). 
Solid-Solid Blending—tTheory, practice, equipment (75¢). 


e Chemical Engineering Science 


Analog & Digital Computers—In engineering use (50¢). .. 
Speculative Process Design—Pilot plant bypass (50¢).... 
Pilot Plant—Alll the aspects of scale up ($ 1 
Statistics—How to use data effectively (75¢) 
CE Refresher 

Thermodynamic Principles (50¢) 

Compression & Expansion (50¢) 

Chemical Equilibrium (50¢) 

Homogeneous Kinetics (50¢) 

Catalytic Kinetics (50¢) 

interpreting Kinetics (50¢) 

Simple Reactor Design (50¢) 

Complex Reactor Design (50¢) 

Catalytic Reactor Design (50¢) 

Reactor Design Problems (50¢) 

Physical Equilibrium | (50¢) 

Physical Equilibrium I! (50¢) 97 

Fundamental Math (75¢) 

Mass Transfer Operations ($1) 
Unit Operations Refresher 

Fluid Flow (50¢) 

Sedimentation Theory (50¢) 

Heat Transfer (50¢) 

Unsteady State Heat Transfer (50¢) 


Recent Reprints—to keep your files up-to-date. 


Absorption Methods—Unit operation refresher (50¢). . 

CPI Forecast for ‘61 (50¢)... 4 
Conference on the New Chemical Engineering ($1. 50). 
Packaging—Unit containers for chemicals (50¢) 

Plants & Facilities—Eleventh Inventory 1960 (50¢).. 


Processes & Technology—Tenth Inventory 1960 (50¢). 171 
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when it comes to 
sealing service... 


YOU WANT 


® lowest original cost compatible 
with dependable service 

® a sealing service with the least 
maintenance cost 

® long term sealing with the very 
minimum “down time” 

® a line of mechanical seals de- 
signed to meet the widest range 
of applications 


WE WANT 


® the opportunity of showing you 
that this, and more, is yours 
when you meet your sealing 
needs with... 


DURA SEAL 


“The Engineered Mechanical Seal” 


We suggest you write us today 
for a copy of Dura Seal catalog 
No. 480 -CE 


DURAMETALLIC CORPORATION 
KALAMAZOO, MICHIGAN 


LITERATURE .. . 


Attrition Mills....... 12-page technical 
article covers construction details, 
applications, horsepower uire- 
ments, capacity comparison charts 
and operating cost comparisons. 
260A Sprout, Waldron & Co. 


Batching System...... Precision blend- 
an 

cal bull 


available. 
*Richardson Scale Co. 


Centrifuge.......The P-600 Super-D- 
Canter continuously handles a 


range of particle sizes in slurries 
with solids concentration from % 
Bul. 1287. 


50%. 
*The Sharples 


ney. Used in iron 
ore beneficiation, removal of par- 
a etc. Literature. 

*The Buell Engineering Co. 


Vacuum Dryer...... is available 
in 2% to 233 cu. ft. capacities & 
equi with condenser, hot-water 
heat vacuum pump 


& contro: 
40 *J. P. Devine Mfg. Co. 


Purifier........ 4-page booklet 
features eleven problem solution 
case histories of typical exhaust 
purifier installations on various in- 


dustrial vehicles. 
206B Oxy-Catalyst, Inc. 


Aids...... Bulletin B-14 discusses 
the principles and operating prac- 
tices of filteraid filtration and its 
applications in many industries. 
107 *Great es Carbon Corp. 


produce gases of oxidizing & 
reducing characteristics by varying 
gas/air ratio. are 


available in Bul. 
R198 Hayes, Inc. 


Hydrator...... The Super-D-Hydrator 

offers capacities from a few hun- 
to 25 tons/hr., depend- 
ing on characteristics of urry. 


Bulletin 1286. 
46a *The Sharples Corp. 


Molecu-Dryer........ is complete, com- 
pact and _ self-contained. Offers 
simplified design, low initial cost 
and continuous Details 


contained in Bul 
206C *C. I. Hayes, Inc. 


separating and 
Catal 
118 Engineering, Inc. 


Mixer........ Nauta Mixer offers new 
three-way action. It features h 
est mixing accuracy, lowest 
time, of liquids, starts 
load, etc. Bulletin 
*The J. H. Day Co. 


Mixers...... Lightnin mixers cut down- 
time in three places at once. They 
offer shaft al assemblies and 


Process-rated for optimum 
available—side ve n 

“further 


fails Bu or etc 


*From advertisement, this issue 
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POSEY 
WORKS 


R BETTER- 
AUTOCLAVES 


Our capabilities include pressure vessels 

of all types, such as special vulcanizers 

and autoclaves. Engineering service 
avai 


; Custom Fabrication 
For Over 50 Years 


DIVISIONS: 
Iroquois Asphalt Plants Mixers and Blenders 
Tunnel Forms Industrial Heating Foundry 
@ Large OD Steel pipe 


557 S. PRINCE STREET LANCASTER, PA. 


MASTER 
CATALOG 
#21 


Lists over 12,000 
PRECISION INSTRUMENT PARTS 
and ASSOCIATED COMPONENTS 

Available From STOCK! 
GEARS SHAFTS* COLLARS CLUTCHES 
BEARINGS COUPLINGS DIFFERENTIALS 


SPEED REDUCERS and many other Pre- 
cision Engineered Parts 
& Components, 


Send For Your 
Copy Today. 


PIC DESIGN CORP. 


Subsiiory ot BENRUS WATCH COMPANY, Inc. 


477 Atlontic Ave., East Rockaway. | NY 


= we see 
critical size ification at well 
For FREE 16-page illustrated 
ing applications, write: 
| 
j Mills, IMP This d IMP mill 
come all assembled in one package, 
4 guage & ready to install. 
*Mixing Equipment Co., Inc. q 
¢- Mixers 
206 


SPECIAL SHAPES AND SIZES | howto \,/ 


With Superior six standard models, 1 spee a y 


pecial units to 500 hp. 


Horizontal of — ti \ 
anical seal or stuf- eac on 
DEAN Ae fing box. Data in Cat. A-19. r | 


*Philadelphia Gear Corp. 


1 
PANEICON L Pilot is equipped with the Whether your working from CO 
mixing, heating and reaction equip- and C1, to COC1,, or NO, and © 


ment necessary to do a compre- (air and water) to HNO; you can 
hensive pilot plant evaluation. In- 
formation is available. get it PDQ with an activated car- 
24-25b *The De Laval Separator Co. bon catalyst. It’s not sensitive or 
temperamental either. Give us a 
rs Mikro-Pulverizer of- 
fers fine or ultra-fine grinding, pre- call and see how fast we react. 
cise particle size control & economy 
of power and maintenance. Bulle- 


tin 51A is available. 
163. *Mikro-Products Pulv. Mach. Co. ow 0 


lean dry steam er virtually 

Conical Bottomed Tank Special Blender conditions. Bulletin 804 contains rig en 
complete specifications on 13 dif- t h 


Dean Panelcoil offers dollars and ferent separators 
cents advantages over old-style pipe T220 *The V. D. Anderson Co. 


coil and conventional integral jacket- Rot Airlock Feeders Complete 

ing, regardless of shape or size. Low information on these isotere for » 

in cost. Faster, more efficient heat dust control and pneumatic con- 

transfer. Easier to install. Lighter. Bet- worms is contained in Bulletin 


ter i 
oe BL209 *Prater Pulverizer Co. For now we see through a glass, 


For complete engineering and pric- 4 
ing data, write for new Technical Data darkly . . . Whether your liquid 


Screen Separator The Syncro- 
Sheets Nos. 15-60 series and Price Matic offers single, double or triple contaminants are dissolved or col- 
Bulletin 259. decks * lain or composite scree loidal they darken the sales appeal 
a ran, of commerc of your product. Granular or pow- 
DEAN PRODUCTS, INC. he dered activated carbon decoloriz- 
24-25c *The De Laval Separator Co. 
1039 Dean Street, Bklyn. 38, N. Y ing will brighten the batch when 
for tough separation nothing else will. You'll face clear 


STerling 9-5400 Separators 
roblems. Liquid v: se tors 
Backed by 25 Years of Panel Coil Manufacturing wet ahd bored profits through the glass. 


bers or gas filters. tails on re- 


sue. *Peerless Mfg. Co. activated Ca i bon 


Deionization by means: Splitters Construction of glass & 
ap Tefion makes reflux splitters com- 


wees f corrosion resistant to all 
iquids except Bs acid & 
hot caustics. 

R200 *Chem Flow Corp. 
HIGH PURITY WATER | 


Need 50 gph flows of 18-22 megohm water , ities from a few lb. to sev- 

at multiple points of use? Or is your need Booklet. 

10,000 gph of centrally filtered and deminer- *F. J. Stokes Corp. 

alized process water? Want automatic shut- 

off at pre-selected purity? And automatic 

regeneration, including rinsing and recut- 

ting in, at the turn of a single switch? Pump s, Fans & Compressors 
Whatever your specifications, when the 

deionization system is by Penfield your ,000-hp. compressor. Unit con- 

equipment arrives at the site completely tains advanced cylinder designs for 

“packaged” — ready to deliver the pure 13000 pressures from 

water you need instantly. There's nothing to : : 

assemble, no need even to test-run.* You aes Cooper-Bessemer Corp. 


ust connect to existin nt lines and | Co Centrifugal ‘ 
pat ha Hexible approaches to engineerin, We supply a complete line of acti- 
Penfield service, too, deserves its “in- problems, signed to meet speci vated carbons for every purpose; 
stant” reputation. 15 years of ion exchange needs of petroleum, petrochemical design and prefabricate complete 
P 9 & chemical industries. Bul. 504. seneration, sad re- 
pioneering means that Penfield has on file 12-13 *De Laval Steam Turbine Co. pu » Sepa , 
fleld-proved answers to most industrial water covery systems to meet your par- 
problems — usually can detail the system Comune Seen A. ticular needs. Write for Bulletin 
you need by phone, ship your completely able ghee yo rcities J-104 and Fecommendations 
“packaged” units in a matter of days. from 500 to 15,000 cfm. at 3 to 20 your specific application. Barne- 
Try a phone call or letter and see for your- psig. on air service. Bul. bey-Cheney, Columbus 19, Ohio. 
self. Clip this adv. so you won't forget. *Joy Mfg. Co. 


*Resin charges are pre-rinsed and each Displace Summ: 
Penfi pment. ary 


blowers. 


19A High School Ave., Meriden, Conn positive q Sutorbilt Co 
rp. 
Cheney 


© 1901 rene. ura. co. wo *From advertisement, this issue 
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Typical of the 
Sprout-Waldron 
range of 
Vertical Mixers: 


10-cubic foot 
laboratory model, 
1250-cubic foot 
stainless steel 
unit 

and a standard 
Vertamix 

with exclusive 
Thoro-Flo 


SPROUT-WALDRON 


ADAPTIONEERED MIXERS 


offer you the 


best results in smallest space 


at the lowest cost 


Selecting THE RIGHT MIXER FOR YOUR 
PROCESS determines the cost and quality of 
your finished product. Why take chances? Sprout- 
Waldron adaptioneering will accurately evaluate 
and supply the right kind, size and style mixer 
for your requirements from America’s most com- 
plete line of mixing equipment. 


40 years of experience in designing and building 
horizontal, vertical and continuous mixers (from 
sma!l laboratory models to huge production sizes ) 
is at your service—plus technical assistance and 


4 cooperative laboratory evaluation. Write or phone 
for a discussion of your mixing requirements . . . 
2 \ YA i just tell us what you want to mix—there’s no 
> obligation! 
SPROUT, WALDRON & CO.,INC. 
MUNCY, PENNSYLVANIA 


ze Reduction + Size Classification * Mixing & Blending 
SINCE 1866 Bulk Materials Handling « Pelleting & Densifying 


LITERATURE . . . 


Centrifugal Pumps...... 12-page selec- 

tion  outalon cludes cha show- 

ing recommended temperature and 

Bons of ranges for 10 classifica- 
ons of pumps. Specifications. 

an Brothers Pumps, Inc. 


Fan, Fiberglass Fume........ “Buffalo” 
ahereinas fume fans are suitable for 
temperatures up to 250 degrees F. 
Capacities up to 34,000 cfm at ‘atl 
sures to 10” static. Bul. FI-51 


-Ic *Buffalo Forge Co. 
no Centrifugal...... “Buffalo” Type 
ge are used where large 


tg of air are needed. They 
to operate at a min- 
imum cost. For 


Piston Compressor...... Unique ee | 
piston and frictionless a? rod 
stuffing box requires little or no 
maintenance. For air, oxygen, hy- 
etc. Information. 

T219 *Sulzer Bros, Inc. 


New Series G Chempump 
all but does away with bearing 
maintenance. Features have been 
field-proved in au 100 installa- 
tions. Bulletin 2050 
68 *Chempump Div. Fostoria Corp. 


Pumps...... Electric-Cand 
Built without packing, st bes 
or seals—the unit is completely 
fluid tight. Safely handles a wide 


variety of fluids. tails. 
30-3la *Allis-Chalmers 


Pumps..... Parts are standardized and 
interchangeable. Plant ex- 

availabe. 


7 


Lapp Insulator Co. 


Pumps..... CWO-C vertical shaft 
centrifugal pump is available in 
sizes from 1” to 16” capacities. It is 
pew A to maintain. Details are given 

Pump Selector. 
B220 *Nagle Pumps, Inc. 


Pumps...... Three new “small pump” 
models to choose Offer many 
special advantages to cover many 
more “small pump” applications. 
Information is ble. 

rthington Corp. 

Pumps, are available with 
of machinable al- 
loys as well as plastic to meet every 
need in the handling of corrosives, 


hot age Details. 
221 Wilfley & Sons, Inc. 


describes 50 different models. 
Offer pressures : to 21 og in Se 
stage pumps; to 70 psi. 


stage types. 
55 *Eastern Industries Inc. 


Pumps, Single Suction..... Available in 
cast iron or practically every alloy 
for a wide variety of chemical 
liquids. Interchangeable parts for 
economical maintenance 
6-7d *Buffalo Forge Co. 


Volume 32-page bulletin on 
controll volume pumps features 
data guide, 
selection charts and ca y- 
sure selection tables. eT 
208B Milton Roy Co. 


*From advertisement, this issue 
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WIDE ANG 


93° to 115° 


a 


RAY NOZZLE 


For numerous multiple-nozzle 
applications, because the square 
spray patterns ‘‘fit together’’, here 
are nozzles that make possible uni- 
form, complete coverage with fewer 
nozzles per manifold. This is the latest 
design in ry m4 Systems’ very com- 
plete line of FullJet nozzles in square and 


standard-circular spray patterns. For com- 


es information write for ~ 

ulletin 105 and Catalog 24. 

SPRAYING SYSTEMS CO.” 
Bellwood, Illinois 


3275 Randolph Street 

Automatic Thayer Scale Controls 
3 Ingredients in Cranberry Sauce 
Processing, Cuts Handling Costs 
and Increases Profits. 

Costly, time consuming measur- 
ing, feeding and blending opera- 
tions in the making of cranberry 
sauce have been mechanized with 
1 Thayer Scale. Now a Thayer 
Metering Scale continuously feeds 
cranberries, at precise rates, to 
the cooking process. In addition, 
the scale automatically controls 
the 2 other ingredients required, 
resulting in better product quality 


A R LO C and uniformity at lower handling 
costs. 
caf Unlike conventional scales, the 


. Thayer Scale has no knife edge 
F F ft D F R § - a pivots to wear and cause inaccurate 


weighing. The Flexure-Plate sus- 
pension system of the Thayer Scale 
cannot wear, requires no mainte- 
nance, and accuracy is guaranteed 
for millions of weighings. 
Thayer engineers will inspect 
your product and production proc- 
ess and demonstrate how your 
and ‘ : costs can be reduced by more 
; accurate weight control. 


Write for information on BAG- 
PNE UMATI GING, BATCHING, METERING 


CONVEYING = and CHECK WEIGHING 


WRITE FOR BULLETIN P58 


South 55th Court * Chicago 50, Illinois 3 Thayer Park 
Pembroke, Massachusetts 
A Subsidiary of Sundstrand Corporation 
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Harsh Fluids 
| Can't | Wreck 
This Pump 


COLMONOY HARD SURFACING OFFERS 
CORROSION /ABRASION PROTECTION 


LITERATURE .. . 


Services & Miscellaneous 


Cleaning Service..... Process equipment 
can be cleaned with ceeutiing 
without scraping, rodding or sand- 
blasting. No agg A — in pro- 
duction. Tech. B 
192 *Oakite Inc. 


Conversion Table..... Wallet sized table 
of conversion factors deals with 
weight-volume, gravity or light and 
heavy liquids, base power, 
tem ture, pressure, etc. 

The Ohmart 


Data Analysis & Recording S 
features expandable into a "a large 


harsh corrosion and abrasion—that 
Colmonoy Alloys provide so weil. 


The Colmonoy Spraywelder is used to 
After application, alloy is torch fused proper alloy and even suggest a shop doing 
creating a welded bond between overlay work near you. Get the Col- 
and base metal. Alloy in rod form is used pereny Boe 

to overlay irregular surfaces. 


HARD-SURFACING | YATAT. T, COLMONOY 


CORPORATION 
& BRAZING ALLOYS 19345 JOHN R STREET + DETROIT 3, MICHIGAN 


Buffalo Chicago Houston Los Angeles » Morrisville New York Pittsburgh Montreal London, England 


Gear pumps—all pumps—used in the chemical and 
‘processing industries last longer with Colmonoy Hard system at minimum cost, mod 
Surfacing Alloys protecting vital parts. Processors on EDP self-checking cir- 
plagued by maintenance problems—pump manu- 
facturers too—have founa it makes good sense to 2108 Radio Corp. of America 
use Colmonoy Alloys to solve their tough corrosive/ Drum Branding... ... Available on re- 
abrasive problems. Structural metals used in uest Ip you B 
4 he doubl tion—ag ure you wW: your drum 
pumps don’t provide the double protec tatet in 


formation to prevent slow downs. 
B219 *Diagraph-Bradley Industries, Inc. 


Film Catalog...... Guide to technical 
films for use by business, industry 
and commercial and engineering 
colleges lists over 130 films. 
210C Modern-Talking Picture 

Service, Inc. 


Products...... Double 

oam is inexpensive & 

pletely effective. Puts out fires 

fast. storage costs & ship- 
ing costs. Information. 

*Rockwood Sprinkler Co. 


New Process..... Continuous addition of 


HO 


HILSCH: 
VORTEX 


Air pressure is introduced into the entry cual of the tubs 
and hot air will leave at the long end of the tube. Cold 
air will exit out the short end. 
We know this sounds impossible, but be assured if 60 psi 
air supply is connected to the Fisher Model SS-8 vortex tube, 
there will be a 60 degree drop in temperature of air coming 
out the cold end of the tube with a flow of 6 CFM. Tem- 
perature of air leaving tube is adjustable by inlet pressure 
and by throttling small needle valve at end of tube. 
This is not a novelty or toy as many laboratories and in- 
dustrial concerns have found the Fisher Vortex tube to be 
the answer to their small scale refrigeration or cooling re- 
quirement where conventional refrigerating would be too 
expensive and cymbersome. 

Write for Bulletin K-8. 
FISHER GOVERNOR COMPANY 
Marshalitown, lowa ¢« Woodstock, Ontario 


liquids to solids in precise amounts 
is achieved by new proces recently 
developed. Mixtures at rates of 500 
lb. to 150 tons per hr. 

185-186g *U.S. Industrial Chemicals Co. 


Pneumatic Receiver.. ..Series 670 re- 
ceiver incorporates features not 
ey bwin Ti available to make it easy 

instali, wey to use, easy to main- 
Bul. A 


*The Bristol Co. 


Poleythylene film..... Treating of this 

for printability is covered in a 

new booklet now available. Dis- 

cusses treatment by flame & more 
electronic methods. 

185-186e *U.S. Industrial Chemicals Co. 


Catalog...... 
talog lists most recent material 
for use in non-occupational safety 
programs. Traffic, home and rec- 
nee programs are covered. 
210E National Safety Council 


Starter Socket..... Fits around the out- 
side circumference of small bungs, 

enabling the hous en- 
bungs. Details 


oF various 
*Snap-On Tools 
Storage Units..... Designed and fabri- 


ments. | know-how with 
aluminum, stainless and alloys for 
low temp. duty. Information. 

97 *Pittsburgh- Moines Steel Co. 


Temperature Conversion....Chart per 
mits rapid, accurate. 
from — scale—Kelvin, Rankin, 
Centigrade or Fahrenheit—to any 
other scale. Range zero to 
210F Rosemont Engineering Co 


*From advertisement, this issue 
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Employment Opportunities 


CE’s nation-wide coverage brings you tips and 


PROFESSIONAL 
SERVICES 


information on current opportunities in job functions 


throughout the chemical process industries. 


> Undisplayed Rates—$2.10 per 
line, 3 lines minimum. To figure 
advance payment count 5 aver- 
age words as a line; box number 
counts as 1 line. 10% discount if 
full payment is made in advance 
for 4 consecutive insertions. Not 
subject to agency commission. 


> Displayed Rates—$54 per inch 
for all ads except on a contract 
basis; contract rates on request. 
An advertising inch is measured 
% in. vertically on a column; 3 
columns, 30 in. per page. Subject 
to the usual agency commission. 


ARIES ASSOCIATES, INC. 

Consultants to the Chemical Industries 
‘ew Products Developm 

Det. & Tnitial Operation of Complete Plants 

rocess Analysis—Market Research 

TECHNICAL & ECONOMIC SERVICES 

225 Greenwich Ave. DA. 5-2236 Stamford, Conn. 


SECTION HEAD 
METALLURGICAL ENGINEER 
Salary $16,000 Per Year 


CARL DEMRICK Editorial Position 


Technical Translations Immediate opening on Chemical Engi- 

lems ‘orbital vehicles. Company neering’s editorial 19 

Send for Circular client expense. editors for th so- 

53 So. Broadway Yonkers, N. Y. poe PERSONNEL INC. licit, evaluate, edit news 
202 S. State St., Chicago 4, II. stories or articles on p and 


ing developments and trends in the chem- 
ical process industries. Unusual oppor- 
tunity to broaden industry and profes- 
sional contacts, education and experience. 
Requirements: ee in chemical engi- 


A 
Consult POSITION VAC INT 
Large Florida West ‘Coast Chemical Plant neering or closely related field with 1-5 
: engineers for process and quality contro work; a t to eval uate ¢ em cal process 
Let them save your time by bringing and applied research and development of and Lf able to 
their broad experience in their specialty 
to bear on your problems. 


new and existing processes. B.S. degree write clearly, concisely and covunsiates 
in chemistry or chemical engineering re- must like and work well with — 

quired and one to five years experience initiative and imagination. New York ity 
preferred. Send resume to Personnel Di- location with opportunity for some out-of- 
rector, P.O. Box 3269, » Tape 2, Florida. town travel. Please send complete resume 
of education, experience, salary require- 
ment and other pertinent information to: 


SELLING oppor UNITY WANTED 


W Pa-W Va Mfg Rep seeks addti estbishd 
line cpbl. sccsfl. knows chem. ind.—replies 
conf. Pitts. Eng. Sales Co. Pitts. 16, Pa. 


FOR INFORMATION 


About Classified Advertising 
Contact The McGraw-Hill 
Office Nearest You 
ATLANTA, 9 ; 


1375 Peachtree St. N. E. TRinity 5-0523 
R. POWELL Put Yourself in the Other Fellow’s Place 


TO EMPLOYERS - TO EMPLOYEES 


Personnel Dept. 
McGraw-Hill Publishing Co. 
330 West 42nd Street 
New York 36, New York 


W 
520 No. Michi: > Ae. MOhawk 4-5800 
HIGGENS 


McKee of Cleveland, Ohio offers perma- 
nent career opportunities with a rapidly 
expanding professional organization. Indi- 
v duals possessing a minimum of 10 years 
experience in the design of petroleum, 
petro-chemical or chemical pro- 
ducing facilities will be afforded unlimited 
advancement opportunities. 


lumina perior 1- 
w. 8. SULLIVAN 


DALLAS, 2 
1712 Commerce St., 


Letters written offering Employment or applying 
for same are written with the hope of satisfying a 
current need. An answer, regardless of whether 


Vaughn Bidg. 
7-5117 


DENVER, 2 J. GRANT it is favorable or not, is usually expected. Reply in fd: te: 
1700 ay—Tower Mr. Employer, won't you remove the mystery G. VICTOR HOPKINS 
ine o- about the status of an employee’s application by 
J. PATTEN acknowledging all applicants and not just the ARTHUR G. McKEE & COMPANY 


856 stb BI Oodward 2-1793 
scot 


HOUSTON, 25 
Prudential Bidg., Hol be Bivd., 


promising candidates. 2300 Chester Ave. Cleveland 1, Ohio 


Mr. Employee you, too, can help by acknowledging 
applications and job offers. This would encourage 
more companies to answer position wanted ads in 


HUntley 2-5450 
Es 


ve. needs Ass ngineer for integra 

P. LAWLESS This Wilt be: the more an: sulfuric, phosphoric and fertilizer plant in Gulf 

. BENDER result of this consideration. Coast area. Requirements: B. ne. M.E. degree or 

ivalent, and a mi two years direct 


PHILADELPHIA, 
x Penn Center Plaza st 8- 
H. W. BOZARTH—P. PASCHAL 


maintenance experience in Boo B sn mainte- 
nance program, piant modifications and new con- 
struction in plants of this type. 


Classified Advertising Division 


PITTSBURGH, 22 
4 Gateway Center EXpress 1-1314 wt salary and Company 
ST. LOUIS, 8 aie’ McGRAW-HILL PUBLISHING CO., INC. mitted will be given prompt attention and will b 
JEfferson 5-4867 330 West 42nd St., New York 36, N. Y 
SAN FRANCISCO, 11 
-? DOug 4600 P-5842, Chemical Engineering 
520 N. Michigan Ave., Chicago 11, Il. 


GARDNER 
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Equipment Searchlight 


CE’s Searchlight spots the big bargains in used, resale 
and rented equipment. Check this issue’s listings—most com- 


rent. 


>» Rates—$21.75 per inch for all 
ads except on a contract basis; 
contract rates on request. An ad- 


plete in the field—for items you need now. 


vertising inch is measured § in. 
vertically on a column; 3 col- 
umns, 30 in. per page. Ads ac- 
ceptable only in display style. 


> Closing date— February 20th 
issue closes January 27th. Send 
all new ads to Chemical Engi- 
neering, Classified Adv. Division, 
P. O. Box 12, New York 36, N. Y. 


» Coverage — National. Equip- 
ment and facilities—used, resale 
and rental—for the process in- 
dustries. For sale, wanted, for 


9 Gen. Elec 25, 45, 65, 80, 100 & 125 Ton 
25-Ton Industrial Brownholst, oom Crane 
200—50 Ton 


300—70 
PLANT EQUIPMENT 


n 
No. 5060 Dixie Mogul Hammermill 500 HP 
No. | Sturtevant Cine Reduction Crusher 
er 


8 Cone 
Grechers, Roll: Sa” x 14”, 30” x 14”, 40” x 16” 
x 30’, 5’ x 30’, 6” x 50’, 6’ x 70 


Rotary Kilns: 36” x 30’, 6’ x 70’, 7” x 120 & 
160° 


Roto Louvre pie pod Rt, 316 SS, Link Belt 
601%, 2 + 4 yd Dump Cars 
Labora: Kiln. 


30" 
4’ x 10° Pome Electric ie Vibrating Sorgen 
2’ x 6 & 3’ x 12’ Seco eae Deck Vibrating Screen 
x 12’ Allis Chal 2 Deck Screens 
16’ Gayco Centrifugal Air Separa' 
6—30” x 32” Dings Head Pulleys 
Compressors 


690’, 3600 
41000 CFM Dust Collect 
ANT BUY DRYERS — KILNS — CRUSHERS 
STAN 


INC. 
60 East 42nd St. 


New York 17, N. Y. 
Tel. MU 2-3075 


YOUR 


GET THE MACHINE YOU NEED NOW. 


Raymond 4 Roller Hi-Side Mill. Comp/ 
with Separator, Fans, Cyclones 


A T & M 42” Stain. perf. basket 
Centrifuge. 25 HP Mtr. Brake & Plow 


Steel Fractionating Tower, 


high. 20 trays on 24” centers 


Buflovak 42x90” Double Drum Dryer. 
15 HP Motor & Drive 


Dorrco 60’ dia x 35’ high 3 Tray 
Thickener. All complete 


Rotary Dryer, 6x7x60’ long. 
with Cyclone & Fan 


Link-Belt 310x116 Roto-Louvre Dryer. 
Completely equipped. 


Louisville 54x35’ long Monel Steam 
Tube Dryer. Code. New 1954 


Ya" shell 


123 Townsend St. - 


MACHINERY AND 
EQUIPMENT COMPANY 


San Francisco 7, California 


CIRCLE A ON READER SERVICE CARD 


Centrifugal: AT&M 60” st. st. perf. 
Disintegrator: Rietz RD- i 15 hp. 
Dryers: Devine 2 x 4’ vac. drum. st. steel. 
Dryers: Bowen lab. spray, st. Be 

er: American atmospheric, 24 x 48”. 
Column: 24” x 22’, 316 stain. steel. 
Evaporator: Buflovak st. st., 94 sq. ft. 
Filter: Sweetland #5 st. st. lined. 
Filter: Oliver precoat 12 x 2” st. steel. 
Filter: Eimco st. st., drum 16” x 12”. 
Kettles: st. steel with and without ag. 
Mill: Fitz model D-6 st. steel, 712 hp. 
Mill: J. H. Dey 16 x 40” 3-roll high speed. 
Centrifugal: Tolhurst 48” st. steel. 
: Dbl. and sgl. arms sigma blade. 
Pumps: Rotary, gear, centrif., vacuum. 
Dryer: Proctor & Schwartz 6-tray St. steel. 


CHICAGO 22 


CIRCLE B ON READER SERVICE CARD 


OVER 5,000 MACHINES IN STOCK 


TELL US YOUR REQUIREMENTS 


Complete Details And Our Special 
low Bargain Prices Available On Request 


UNION STANDARD EQUIPMENT CO. 


318-322 Lafayette St., New York 12, N. Y. 
Phone: Canal 6-5333-4-5-6 


EXCLUSIVE RIGHTS OFFERED TO 
MANUFACTURERS OF SPRAY DRYERS 
Unique new conception Parallel Spray Dryer, only 
32 ft. high, 1000 tbs. water evap/hr. 100% Unbroken 
heads recovered. Instant- — products, foods, 
vegetable chemicals, soaps. By desioner original 
patented Concurrent Dryer. Best ref. Any solids- 
containing liquids. 

Write Secheurs Atomiseurs Co., 11 Ave., Grande 
Bretagne, Monte Carlo, Monaco. 


CIRCLE C ON READER SERVICE CARD 


FOR SALE 


Periodic 


111, White Plains, New York. 


212 


laminated pocket size; Ele- 
ments, atomic weights, densities, etc. Send 
$1.00—R. and S. Laminating Company, Box 


COMPRESSORS 
No better values at any price 


M 3000 PSI Ing. GC 50BW 
4 Ing. ES, CP & Joy 
1 9x9 Ing Worth, CP 

Pst 10" Es3 
350 PS! P TCB-2 
100 PSI WG 
100 PSI TR- Es ép.t, Worth HB 
125 PS! 12x13 Worth HB 
110 PSI a 8'/2x8 Worth, DC 2 
109 PSI 14x13 Ing. ES 


- 
(actual) 100 PSI C300-300H Fuller 
2200 CFM 100 PSI — 18 Ch. Pn. oce 350 HP 


3-6-4600 .8 
2520 CFM 125 PSI 17-10%4x8 Clark CMA-4L 


AMERICAN AIR COMPRESSOR CORP. 
Chem. Road, North Bergen, N.J. UNion 5-1397 


CIRCLE E ON READER SERVICE CARD 


CIRCLE F ON READER SERVICE CARD 


Screener 2 Deck S.S., also steel 

Micro Atomizer S.S. 

Reactors 500 gal—750 gal steel 

Baker Perkins—100 gal—50 HP, S.S. 
2 arm jacketed-vacuum hdr. tilt 

Aluminum Evaporat indria type— 
tube orea 


Hydraulic Pumps & motors. 


MACHINECRAFT CORPORATION 
800 Wilson Ave. (East of Doremus) 
Newark 5, N. J. MI 2-7634 


CIRCLE G ON READER SERVICE CARD 


JANUARY SPECIALS 


Abbe 5’x6’ Jktd. Ball Mill, chrome mang. steel 
Oliver Rot It "x2", 


Blaw Knox SS 100 gal. Autoclave, 1000 PS! 
8” Lab. Mix Muller, % HP motor 
Fractionatin 2_'x22’ 

Ribbon Blenders, S all sizes, New & Used 
WHAT HAVE YOU FOR SALE OR TRADE? 
YOU CAN BANK ON 
EQUIPMENT CLEARING HOUSE, INC. 
111 33 STREET BROOKLYN 32, N. Y. 

SOuth 8-4451—4452—8782 


CIRCLE H ON READER SERVICE CARD 


lined centrifuge. 
$8 autoclave, 500 PSI. 
33 cu ft $$ ribbon blender. 
50 gal heavy duty Readco 

eted mixer. 
PROCESS MACHINERY corP. 
Brooklyn 15,N.Y. WY-9-7200 


DA Double Arm 


CHEMICAL & 
50-52 9th St., 


CIRCLE J ON READER SERVICE CARD 


FOR SALE 


1—Unused Bird 40x60" Continuous Cen- 
trifuge 316 Stainless ELC Contour Bowl. 
Motor Driven. Attractively priced for im- 
mediate sale. 

FS-5920, Chemical Engineering 
Class. Adv. Div., P.O. Box 12, N. Y. 36, N. Y. 
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4’ Traylor TY Gyratory Crusher 

: 
2 

nue 2—5’ x 3’ KVS Air Swept Ball Tube Mills 

8) eke Ball Mills: No. 56, 5’ x 5’, 6’ x 4’ x 9’ & 7’ x 22’ 
ae ae Rertioms Mills: 3’ x 8”, 3’ x 24”, & 10’ x 48” 

aed Jaw Crushers: 10” x 20”, 14” x 28”, 18” x 36”, 
30” x 36”, 48” x 60”, 48” x 72’, 66’’ x 

Crushers, Fine Reduction: 22”, 2’, 3’, 4’, 5’, 

me 

: 

Gruendier “BB'’ Hammermill, whirlbeater, 22” 

be FOR EVERY INDUSTRY AND PURPOSE 

Soe! © Wrappers © Mixers 

Cartoning machines Grinders 

® Labelers e 

© Filter presses Compare 
De © Roller mills eT machines 

OUTS | 
ALUES! 
LOE TELEPHONE SEeley 8.14 

EQUIPMENT SUPPLY CO. 

wet 

AS CIRCLE D ON READER SERVICE CARD 

100 PSI 14'2-9x7 Ing. XLE 

125 PSt 17-10'2xi4 IR, KRB 

4 


CENTRIFUGES 
2—Sharples C-20 and C-27 Super-D- 
Hydrator, 316 S.S. 
1—Bird 18” x 28”, Solid Bowl, Continuous, 
304 S.S. 
2—Bird 24” x 38” Solid Bowl Continuous 


316 S.S. 

2—Fletcher 48” Suspended 316 S.S. Per- 
forated Basket. 

2—Sharples #16, 304 S.S., 3 HP motor. 


REACTORS—EVAPS— 
CONDS—TANKS 
2—Glascote 500 and 300 gal. glass lined 
jacketed agitated Reactors, UNUSED, 
125# internal, 90# jacket pressure. 

1—150 gal. 304 S.S. jacketed agitated Re- 
actor. 

3—Pfaudler 200 gal. glass lined jacketed 
Kettles. 

1—300 gal. Hastelloy B jacketed Kettle. 

1—650 gal. 304 S.S. Reactor with 100 sq. 
ft. Bayonet Heater. 

1—550 sq. ft. Buflovak monel single effect 


Evaporator. 

1—500 gal. $.S. Mixing Tank with nickel 
coils. 

6—7500, 6000 and 2000 gal. Rubber Lined 
Tanks. 

2—1000 gal. 304 S.S. Tanks, 5’6” x 6’. 

1—1500 gal. Stainless Pressure Tank, 5’ x 
10’, 90#. 

1—2,000 gal. horiz. 304 S.S. tank, 5’ x 12’. 

1—2500 gal. vertical 304 S.S. Tank, 8’ x 7’. 

1—12,000 gal. horiz. steel Pressure Tank, 
7'6" x 36’, 200 psi. 

6—Stainless Heat Exchangers; 1220, 786, 
536, 370, 315, 250 sq. ft. 

1—24" dia. x 35’, 304 S.S. Bubble Cap 


FILTERS 
1—#5 Sweetland Filter 304 $.S. 120 sq. ft. 
1—Oliver 6’ dia. Horizontal Filter, 316 S.S. 


BRILL FOR VALUES 


1—Oliver 5’ x 6’ Steel Rotary Vacuum Pre- 
coat Filter. 

1—U.S. 200 sq. ft. 304 S.S. Auto-Jet Filter. 

1—Hercules 400 sq. ft. 304 S.S. Pressure 
Filter. 

1—Oliver 5’3” x 8’ Steel Rotary Vacuum, 
vaporitite housing. 

1—Feinc 3’ x 3’ Stainless Steel Rotary 
Vacuum Filter. 

2—#12 Sweetland Filters, 36 leaves, 4” 
centers, 500 sq. ft. 

1—Feinc 5’ x 6’ Stainless Steel Rotary 
Vacuum Filter. 

2—#10 Sweetland Filters, 27 leaves, 4” 
centers, 250 sq. ft. 

4—36" x 36” alum. P & E, 65 chambers, 
cake, hyd. clos. 


DRYERS 


1—Buflovak Vacuum Shelf with 20—60” x 
80” shelves. 

7—Devine Vacuum Shelf with 10—40” x 
43” shelves. 

2—Buflovak 42” x 120”, 
double drum Dryers, complete. 

1—Buflovak 32” x 90” Atmos. Twin Drum 


Dryer. 
2—Devine 4’ x 9% single drum, atmos- 


pheric. 
1—Buflovak 3’ x 10’ Rotary Vacuum Dryer. 
1—Baker Perkins 56” x 6’ Rotary Vacuum 


Dryer. 

2—Buflovak 5’ x 30’, 3’ x 7'6” Rotary 
Vacuum Dryers 316 S.S. 

3—Louisville Rotary Steam Tube 5’ x 25’, 
6’ x 35’, 6’ x 50’. 

2—Louisville 8’ x 50’ Stainless Steel lined 
Rotary Dryers. 

9—Rotary Dryers 34” x 30’, 4’ x 40’, 6’ 
x 50’, 6’ x 60’, 7’ x 80’, 8’ x 87’. 

1—Traylor 30” x 18’ Stainless Steel Rotary 

er. 

2—Link Belt, x 25’, x 24”, SS. 
Louvre Dryers. 

2—Atmos. Tray Dryers, 16 shelves, 40” x 
24”. 

1—P&S 6’ wide Apron Conveyor Dryer 
48’ long. 

2—10' and 4’ dia. 304 S.S. Spray Dryers. 


MIXERS 
1—Farrel-Birmingham “Midget” Banbury 
Mixer. 
2—Day Imperial 150 gal. jktd. double 
1—Baker Perkins 100 gal. jacketed double, 


arm, 30 HP. 
1—Baker Perkins 50 gal. jacketed, double- 


arm. 
5—Day ‘Cincinnatus’ double arm, 250 
and 100 gal. 
2—Steel jacketed Powder Mixers, 225 and 
350 cu. ft. 
1—Patterson 6’ dia. Conical Blender 15 HP. 
1—3’ dia. Simpson Intensive Mixer. 
1—4’ dia. Lancaster Mixer 7/2 HP motor. 
1—Patterson Kelly 150 cu. ft. Twin Shell 
Blender 


MISCELLANEOUS 


3—Kinney Vacuum Pumps, 750 cfm, 1 
micron, 15 HP. 

2—5 and 212 million Dowtherm Furnaces. 

1—Farrel Birminghom 8” x 16” 2 Roll 
Chrome Plated Mill. 

2—Hardinge 5’ x 22” steel lined conical 
Ball Mills. 

4—Mikro Pulverizers 4TH, 1 SH, 1 SI and 
Bantam. 

3—Abbe 21/2” x 3’ porcelain lined Pebble 
Mill XP motor. 

1—Raymond 10” vert. Mill, 10 HP. 

1—No. 1 Ball & Jewell Rotary Cutter. 

1—#18 Cumberland Rotary Cutter. 

3—Swenson Walker Continuous Crystal- 
lizers, 24” x 30’ sections. 

2—#842 Rotex Sifters 60” x 84” double 
deck 


1—#24 Rotex Sifter, 20’ x 64”, Quad- 
ruple deck. 

1—#81 Day Roball Sifter 40” x 120” 
single deck. 

5—Day Roball Sifters, 40’ x 120”, 40” 
x 84”, Double Deck. 

3—Nash H6 Vacuum Pumps. 

25—Chlorimet, Durimet and Duriron Cen- 
trifugal Pumps 11/2” to 6”. 

4—Stokes Rotary Tablet Machines DD2- 
DDS2-DS3-RB2. 


Partial List of Values—Send for Complete Circular 


BRILL EQUIPMENT COMPANY 


TEXAS OFFICE: 4101 San Jacinto St., Houston 4, Texas—Tel: JAckson 6-1351 


35-61 JABEZ ST., NEWARK 5, N. J. Tel: MArket 3-7420—N. Y. Tel. RE 2-0820 
CIRCLE K ON READER SERVICE il 


RECTIFIERS 
IGNITRON MERCURY-ARC 


Very modern General Electric and Allis-Chalmers 750, 1000, 1500, 2000 and 


3000 KW 
600 Volts D.C., 13,800 Volts AC 


Complete with Transformers and all controls 
In our stock and immediately available 


CHARLES WEAVER, INC. 


19710 JAMES COUZENS HIGHWAY 
Phone: BRoadway 3-1900 


CIRCLE L ON READER SERVICE CARD 


Detroit 35, Michigan 


Somebody— Somewhere, 


needs your idle equipment! Reach that buyer quickly and economically thru the 


“SEARCHLIGHT SECTION” 


The meeting place of Used Equipment Buyers and Sellers 


(26 chamber), 30x30 (11 chamber) 

8'x36", 8’x48", 6x12’ rod w/200 HP 

CFM-piston 
DRYERS—ROTARY—24''x22', 3x24’, 


5’x50’, 7x58’, all w/motor drives. 


Bramley 5 HP vac./jack., 12 gai. sigma, 
cu. ft. ribbon blender. 


You. 


(unused) 
screens for closed circuit. 


LAWLER COMPANY 
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FILTER PRESSES—6” lead P&F w/pump, 18x18 
MILLS—Hardinge Conical, 3’x8", 3'x24", 5'x22", 


VACUUM PUMPS—115 CFM Beach Russ RP w/5 
HP motors, Leiman 105 CFM, Dorr Oliver 200 


4'x40’ 


MIXERS—New 3 qt. sigma/jacketed, 5 oat. 


E. W. LAWLER has stopped piloting International 
Jet Liners—Full time super service now for 


MIKRO BANTAM w/vari feed drive, 4TH Mikro 
w/Mikro collector & 3x5 Tyler 


Durham Ave. Liberty 9-0245 Metuchen, N. 


4. 
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304 
\—Bird 32” x 50", Solid Bowl, Continuous, 
316 S.S. 
— 
347 S.S. 
3—Sharples PY14, PN14 Super-D-Canters 
=> = 


EQUIPMENT SEARCHLIGHT . . . 


NOW IS THE TIME TO 


RE-APPRAISE YOUR EQUIPMENT POSITION 


WHAT SHALL WE BUY? WHAT SHALL WE SELL? 


CONTINUOUS 


Liners; each with 
Liners, driven 


SPECIAL OFFERING DIRECT FROM LOCATION 
FINE GRINDING EQUIPMENT 
BEING REMOVED as OPERATIONS TERMINATE 
2—aAllis Chalmers 7’ x 22’ (2 Compartment) Compeb Ball Mills with Meehanite 
-coupled 400 HP Motor 

1—Allis Chalmers 9/2 x 810 400 OP Ball Mill; Meehanite 
22' Ball Tube Mills with Meehanite Liners, 


each driven by a 400 HP Motor. 
Now Operating in Closed Circuit with 


3—Raymond 14 ft. Double Whizzer Mechanical Air Separators, each driven by 
75 UP Meter. May be purchased separately. 


EVAPORATORS—DRYERS 


Buflovak S/Steel Thermo-R 
Evaporator; Sanitary with all acces- 
sories. 


Buflovak Dbl. Effect Evaporator 
Model 812-60 D. 
Stokes Model 138 D Vacuum Shelf Dryer 
ith accessories. 
Devine Vac. Chamber Dryers, Double 
Door Model No. 36. 
Lab. Drum er, 


Stainless 
pray 
Louisville S/S Rotary Dryer, 30” x 28’; 


Bowen S/S Lab. S: 

Indirect fired. 
MONEL Rotary Steam Tube; 
Piaudler 300 Gal. Stainless Evaporating 


6’ x 30". 
Link Belt Roto Louvre Dryer; 502-20. 


REACTORS—PRESSURE VESSELS 


2 Stainless 400 gal. Reactors Jktd. Agtd. 
by Patterson and Struthers Wells. 

Dorr Oliver 550 gal. Stainless Thickener 
or Clarifer, 5° x 5’ with Bolted Head, 


Agitated. 
Nickel Clad Reactor, 
2 MONEL Reactors; 2800 gal. 
ASME Jktd. & Intern. 
3 St ert. P Tanks; 42°x10'; 


eads. 
ty Stainless Tanks; 850 gal. 
Agitators. 
aud. Glass Lined Reactors; Unused; 
20° x 24%; 30 PSI Internal; 90 PSI 
Jacket. 
GI. Lined Reactors; all sizes 


Pfaudler 5 
from 50 to 1000 gal. 
Vac. Pans; 3‘x10’ and 
6’x12’; others. 


FMC Pays MORE 
For Your Surplus 


CENTRIFUGES 


Stainless Centrifugals from 30° to 60”; 
A.T.&M. Tolhurst, Fletcher, etc. 

Tolhurst Suspended Centrifuges 40” x 
20” with Rubber Covered Perforated 
Baskets and Curbs; Monel a Dis- 
charge and 2 Speed 712 HP Mot 

2 Stainless Steel Model 

Super-D-Canters 

4311S 1 Sharples C 27 Super-D-Hydrator 

in Type 316 Stainless with 40 HP Motor. 


SPOTLIGHT SPECIALS 
Komarek Greaves Briquetting Presses: 75 


HP. 
Stokes Model 7280 (80 ton) Press; ay HP. 
Stokes 252 Aut. Closure Press; 150 HP 
Flash Drying System in T: 316 Stainless. 
Hardinge Conical Ball Mill; 8” x 36 Com- 


rn Unused Late Type 2 Roll Mills; 14” x 


FIRST MACHINERY CORP 


209-289 TENTH STREET, BROOKLYN 15, N. Y. 


PARKING ON THE PREMISES 
Phone: STerling 8-4672 
Cable Address: “EFFEMCY” 


MIXERS ALL TYPES 


Steel gal. Jktd. Dbl. Arm 
with Vac. Cover; Hydr. a 
Other "Baker Perkins Jktd. Mixers, 
and 300 gal. 
J. H. Day ae Dbl. Arm Mixer; 
300 ou. STAINLESS Jacketed. 
Patterson Kelley Twin Shell o— Stain- 


in Steel or Stainless. 


OLIVER PRECOAT FILTERS 


Monel. Stainless. 

2) 5°3’’x3” Steel or Rubber. 
‘einc S/S Vac. Filter 3’x1’. 

Oliver Cont. Rot. Vacuum Filter. 

Panel Type; 8’x8’ and 8’x10’. 

S/S Nutsche Type Filter; 6’x2’. 

Bowser Filter Be Pump; 2000 

Shriver and §&; Pilate & Frame Filter 
Presses u to 42” in Cast Iron, Stain. 
less. Ni-Resist, R or 


ters Type 316 
Stainless; 100 sq. 
Sparkler S/S Filter Medel 484. 


250—Steel centrifugal pumps, 1” to 


100—Steel & stainless steel screw 


200—Steel tanks & bins, all sizes. 


Bethlehem Wedge—13’6" dia x 17'2” 
high. 8 Hearths. 760 sq ft hearth area. 
ROAST-CALCINE-REGENERATE-DRY-CARBONATE 
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LIQUIDATION 
OMAHA, NEBRASKA 


MAJOR ITEMS 
5—Buflovak 42” x 120” dbl. drum 
dryers, ASME 160# 

2—Bonnet 7’ x 60’ rotary dryers, 

1—Bonnet 6’ x 52’ rotary dryer, 

9—Davenport #1A #2A dewatering 
presses, vari-drives 

2—French Oil type 2-S screw-type 
extraction presses 300 PSI, 60 HP. 

2—Sweetland #12 pressure filters, 

3—Lawrence 4” x 3” stainless 
centrif. pumps, 275 GPM @ 40’ 

6—Shriver 48” Cast Iron P. & F. 
filter presses, (50) chambers, hy- 
draulic closure, closed deliv. 

2—19,900 sq. ft. quadruple effect 
calandria type evaporators, cop- 
per tubes, cast iron bodies, 
preheater & finishing pan. 

5—24” stainless steel screw con- 
veyors, up to 28’ long. 

6—Ansonia 691 sq. ft. dbl. pipe 
coolers, copper tubes. 

3—American 654 sq. ft. spiral steel 
heat exchangers. 

3—1000 KVA trans., 13,800-460 V. 

18—Tubular heat exchangers, cop- 
per tubes: 1500, 1350, 1130, 637, 
380, 290, 184, 176, 156 sq. ft. 

4—Leader Iron 96” dia. steel recti- 
fying columns, 44’ & 51’ high, 
bubble cap trays. 

2—9500 gal. horiz. cookers, 9 dia. 
x 20’ long, V2” shell & dished 
heads, agits. 

4—Forster hammermills, #8 & #6, 
100 & 75 HP. 

1—Prater “Blue-Streak’’ pulverizer, 

1—Fuller 12 x 20 pos. press. blower. 

2—Allis-Chalmers Inter-plane grind- 
ers, 100 HP. 

9—Davenport 5’ x 25’ inclined 
“slop” screens. 

2—Warren 12” x 12” cent. pumps. 
12”, 1 HP. to 150 HP. 

2—Aldrich vert. triplex plunger pis- 
ton-type pumps, steam drive. 


conyevors, up to 161’ long. 
20—Steam turbines, to 150 HP. 


SEND FOR CIRCULAR +960-A 
EQUIPMENT CORP. 


de N. Sixth St. 
ia 22, Pa. 
plar 3-3505 


BEST BUY 


MULTIPLE HEARTH FURNACE 


Save over $40,000.00 on this unit 
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vee 
Agitated. 5 gal. 
rm er th pressure cover; 

Patterson Conaform Stainless Vacuum 
3, Blender; Jacketed; 13.7 cu. ft. 
Re NOW_IN STOCK for IMMEDIATE DELIV- 
MILLS—PULVERIZERS 
x 2 Stainless Micronizers 30”. 
* _ Ball Mills and Pebble Mills by Abbe, Pat- 
terson, International sume Jacketed; 
Mikro to No. 4's. 0 DER SERV 
ww 
Fitspatrick Comminutators; Models D, K CIRCLE © ON READER SERVICE CARD 
: and C; motorized. 
American Ring Roll Crusher; 50 HP. - 

Mikro S/S Atomizers; Nos. 6 and 5. 
Hammer Mills to 606 HP. a 
Abbe and Ball & Rotary Cutters 

CIRCLE N ON READER SERVICE CARD 
214 


. EQUIPMENT SEARCHLIGHT 


PERRY, YOU GET DEPENDABLE 
CHEMICAL-PROCESS EQUIPMENT 


PRICED RIGHT FOR IMMEDIATE DELIVERY! 


SELECTED RECENT PURCHASES 
5—Sweetland #12 pressure filters, stainless leaves. ( 
6—Valley 36’ Aluminum P. & F. filter presses. ( 
1—Vulean 60” dia. x 35 plate T316SS bubble-cap | 

( 
{ 


column. 
2—600 gal. T304SS reactors, coils, H.D. agit. 
1—Buflovak 32” x 52” dbl. drum dryer, ASME 100#. 
2—Bird 24” x 38” horiz. centrifugal, T304SS, conical. 
1—Buflovak 6” x 8” lab. dbl. drum vacuum dryer. ( 
1—Rotex 40” x 84” Dbl. deck screen. ( 
1—American 42” x 120” dbl. drum dryer, ASME, S/S. § 
2—200 gal. T304SS reactors, jacketed, agit. 
4—1350 gal. T347SS jkt. kettles, anchor agit. ( 
1—3’-6" x 21’ rotary dryer, ¥” welded. ( 
2—Komarek briquette presses, 160,000 PSI roll pressure. | 
1—Symons 2’ standard cone crusher, 30 HP. 
1--J. H. Day #8 Cinc. dbl. sigma mixer, 150 gal. 
1—Feinc 6’ x 6’ rotary vacuum filter, T304SS. 5 
1—1800 gal. T316SS reactor, Jkt., Agit. ) 
1—Louisville 4/-6 x 25’ rotary steam-tube dryer. r 
1—Baker-Perkins #15-UUMM, 100 gal. dispersion-blade 

mixer, 100 HP, Jacketed, Compression Cover. § 


CENTRIFUGALS—FILTERS 


1—Bird 18” x 28” contin. cent., T304SS. 

3—Bird 24” x 24” contin., monel, type CH. 

2—Bird 24” x 38” contin., conical, T304SS. 

1—Bird 32” x 50” contin., horizl, T316SS. 
20—Sharples 3#AS-16V super centrifugals, Inconel 

Const., vapor-tite, sludge disch. frame. 

3—Sharples #C-20 Super-D-Hydrators, T316SS. 
1—Tolhurst 48” susp. basket centrif., T304SS. 
6—AT&M 40” susp. basket centrif., T304SS. 

1—Bird 40” susp. basket centrif., steel. 

1—Fletcher 40” susp. basket centrif., steel. 
2—AT&M 32” susp. basket centrif., T304SS. 
1—Tolhurst 26” susp. basket centrif., steel. 

1—AT&M 12” susp. basket centrif., T304SS. 

1—Feine 6’ x 6’ rot. vac. filter, T304SS, string disch. 
2—Oliver 5’-3” x 3’ rot. vac. filters, T316SS, precoat. 
1—Oliver 5’-3” x 8’ rot. vac. filter, precoat, UNUSED. 
5—Sweetland +12 steel filters, stainless leaves. 
6—Shriver 48” cast-iron P. & F. filter presses. 
6--Valley 920 sq. ft. Aluminum P.&F. filter presses, 65 

ch., hydraulic closure. 


DRYERS—EVAPORATORS 


2—National 10’ x 78’ rotary dryers, 34” shell. 
2—Hardinge 8’-8” x 70’ rotary dryers, ¥e” welded. 
2—Davenport 8’ x 60’ rotary dryers, 7/16” welded. 
2—8' x 56’ rotary kilns, V2” welded shell. 
1—7'-6" x 62’ rotary kiln, V2” welded shell. 
1—Louisville 4’-6” x 25’ rotary steam-tube dryer. 
5—Buflovak 42” x 120” Dbl. Drum dryers, ASME 160+. 
1—American 42” x 120” Dbl. Drum dryer, stainless 
trim. 
1—Buflovak, 42” x 90” Dbl. Drum dryer—atm. 
1—American 36” x 84” Dbl. Drum dryer—VACUUM. 
1—Buflovak 60” x 144” Single Drum dryer—VACUUM. 
2--Buflovak vacuum shelf dryers: 110, 98 sq. ft. 
1—Buflovak 5’ x 30’ rotary vac. dryer, T316SS. 
1—Buflovak 3’ x 7’-6” rotary vac. dryer, T316SS. 
2—Turbulaire 4’ dia. spray dryers, T304SS, elec. 
1—Bowen lab.. spray dryer, T304SS. 
1—Mojonnier 2085 sq. ft. triple-effect stainless steel 
sanitary evap., with preheaters, pans, etc. 
4—Buflovak double-effect vertical long-tube stainless 
evaporators: 1025, 840, 710, 588 sq. ft. 


STAINLESS STEEL TANKS 


1—5700 gal. horiz., T304SS, 6’-4” x 24’, UNUSED. 
2—4500 gal. horiz., T304SS, 8’ x 12’, UNUSED. 
1—4300 gal. horizl, T304SS, 6’ x 20’, ASME 50+. 
1—3700 gal. Vert., T304SS, 6’ x 17’, coils. 
1—3400 gal. horiz., T316SS, 6’ x 16’, dished heads. 
1—3300 gal. Vert., T304SS, 6’ x 14’, hemis. heads. 
1—3200 gal. vert., T304SS, 6’-6” x 12’, dished heads. 
1—3000 gal. Vert., T304SS, 6’ x 15’, coils. 
3—2750 gal. Vert., T316SS, 7’ x 8’, dished heads. 
1—2500 gal. Vert., T316SS, 7’ x 7’, dished heads. 
2—2300 gal. Vert., T316SS, 7’ x 8’, coils, agit. 
4—2250 gal. Vert., T316SS, 7’ x 6’-3”, agit. 
1—2100 gal. Vert., T316SS, 6’ x 9-10”, cone bot. 
1—1750 gal. Vert., T304SS, 5’ x 12’, coils. 
12—1750 gal. Vert., T304SS hoppers, 235 cu. ft. 
1—1600 gal. horiz., T304SS, 5’ x 11’, dished heads. 
6—685 gal. Vert., T316SS, coils. 
1—600 gal. Vertl, T304SS, 5’ x 4’, dished heads. 
2—600 gal. vert., T304SS, 4’-6” x 5’, dished, agit. 


p E R RY EQUIPMENT CORPORATION 
Phone POplar 33-3505 


215 


CuemicaL 23, 1961 


EQUIPMENT SEARCHLIGHT . . 


Dopp 1000 & 1700 gal. Ni-Resist 


Shriver Stainless 18” P&F closed 4 


316 STAINLESS COLUMNS 

12”x20' Packed 

36x21’ Packed 

36"x17’—15 Bubble Cap Trays 
48"x40'—36 Bubble Cap 
54”x30'—26 Bubble Cap 
72”x30'—21 Bubble Cap T 
78”x18’—14 Bubble Cap Trays 


i 


Model “D” Fitzpatrick Comminuter 
Squire 500 sq. ft. tray truck drier 

Str. Wells Electric EH3 Dowtherm Heater 
Anders Automatic Air Dehydrator 

60 qt. Vertical Mixer & Bowls 

Dorr Thickeners 20’x4’ 

Duriron Vessels 1000 to 100 gallon 


Your Inspection Invited— 


CHEMICAL EQUIPMENT DIVISION 
a Proudly Presents 


118 Another CHEMICAL PLANT 
LIQUIDATION 


at NIAGARA FALLS, N. Y. 


Pfaudier 500 gal. Type ELL Glass Lined, jktd., agit. Reactor 

Dopploy, iktd.. agit. Reactors 
Goslin Birmingham 36x24” Stainless Rotary Vacuum Filter 

Buflovak 6x8” double drum Rotary Vacuum Dryer 

A.T.&M. 40x30” Stainless Susp. Centrifuges, perf. & imperf. Baskets 
Niagara +12 Stainless Steel edited Filter 


eye washing Filter Press 


Buflovak 6’ Dia. tallizers, atmospheric & V. 
Nosh #24, KS and TS1O lytor Vacuum Pumps 


COPPER COLUMNS 
8’—15 Bubble Cap Trays 
24”x17'—24 Bubble Cap Trays 
30”x11‘—12 Bubble Cap Trays 
36”x12'—15 Bubble Cap Trays 


48”x31'—50 Bubble Cap Trays 
72”x16'—16 Bubble Cap Trays 


TANKS HEAT EXCHANGERS 
STAINLESS (dished heads) GLASS LINED 2300 sq. ft. Stainless tubes 
11000 gal. horiz. 8’x296” | 2000 gal. Vert. 6’6”x8’8” | 1000 sq. ft. All Stainless 
6000 gal. Vert. 8’ x 18° 2000 gal. Horiz. 6’x10’ 600 sq.ft. Stainless tubes 
750 gal. Horiz. 5‘x5’ 600 sq. ft. Copper tubes 
5000 gal. Vert. w/coils 400 gal. Vert. 4x4’ 420 sq. ft. All Stainless 
4500 gal. Vert. 8’x12’ pacer 300 sq. ft. Stainless tubes 
3500 gal. Horiz. 7’x12’ 12000 gal. Horiz. 9x26’ ft. All 
100 sq. ft. Stainless tubes 
3500 gal. Vert. 8’x9 7000 gal. Vert. 10’x12’ ro 
6000 gal. Vert. 8’x16’ sq. ft. Stainless tubes 
1250 eal. Horiz. 5’x8’ 1500 gal. Vert. 5’x10’ sq. ft. Stainless tu 
gel. n: 750 gal. Vert. 4’6"'x6' 30 sq. ft. Stainless tubes 
1200 gal. 5’x8’ agit. ¢ Glass Lined, jktd 30’x6’ 
1000 gal. 5x7’ agit. OPPER 
950 gal. Vert. 5x5’ 3500 gal. 8’x9 w/coils S.S. CENTRIF. PUMPS 
mei 3000 gal. 8’x8’ w/coils | 2x2” Model 15 DLP LaBour 
750 gal. ogh. 2000 gal. 7’x7’ w/coils | 9,9” Model H15-17 Durco 
500 gal. agit. 500 gal. 4’x5’ w/coils 2x1¥2" 40-24MD Durco 
500 gal. Vert. w/ceils STEEL TANKS 1¥%2x1” Model DHL LaBour 
400 gal. 4’x4’ agit. 22000 gal. Vert. 12'x25’ 
300 gal. 4’x3’ cone bot. | 11000 gal. Horiz. 8’x30’ STAINLESS 
= 8500 Vert. COPPER, STEEL, ALUM. 
. 2x5" 5000 gal. Horiz. 8’x VALVES, PIPE & TUBING 
80 gal. Vert. 2’x3’6” 5000 to 250 gal. (50) 


Swenson 24x20’ Stainless 316 
Crystallizer, Jktd. 

Roots Connersville 8x24” Blower 
60000CFM 

Norwalk Compressor Type SRSSR, 
15000 PSI 

Cleveland Size 400—VD gear reducers 

Foote Bros. gear reducers Type 25W 


Representatives on Premises 


W rite—Wire—Phone for Complete Information 


HEAT POWER CO., inc. 


60 East 42 Street, New York 17, N. Y. Murray Hill 7-5280 
Site Office—Pine Ave. & 47th St., 


Niagara Falls, N. Y. Butler 5-3644 


New Stainless al. vert. Tank. 
Buffalo 32’x90” Double 
Hy—R 


Centrifugals: 12’, 30, 40” 
Centrifuges: Sharples. #5 & #6 ‘Stainless. 
ers: Hersey 5’x26’ 316 Stainless. 
uffalo Vac. Drum Dryer 24x20". 
Despatch Ovens Elec. Heated. 
3—Devine & Stokes Vac. Shelf Dryers. 
Filters: #2 Sweetland 12 Stainless Leaves. 
Filter Presses: 6 to 36” Iron & Wood. 
Kettles Tanks: 3.3. Jack 20 to 4000 gal. 
Dopp 350 gal. cast iron Jack. Vacuum. 
Devine Impreg. Units 30° & 36” dia. 
Mills: Ri ond #00, 30 HP. & 0000. 
Mikro verizers #4, 2, 1, & Bantam. 
Hammer Mills & Pulverizers 3 to 50 HP. 
Taylor-Stiles 712 HP. Cutter. 
otary Cutters to 5 HP. & 
Spr. Waldron Stainless spike 
Pebble, Jar & Lab. to 6’ 8’. 
3 Roll, 9” x 32”, x 30°, 16” x 40”. 
Lehman 4 Roll wc. 36” Steel. 
Colloid Mills 11% H.P. 
Mixers: Baker Perkins WK. Pi00 als. 
Baker Perk. i5 HP. er. 
Day Imperial 75 & 150 g 
Change Can Mixers 8, is “te. 150 
Sprout-Wald. 10,0004 horiz. Spiral 
Day Jumbo 700 gal. horiz. mixer. 
Spiral Mixers, 1000# etc. 
PR td dia. 25 HP, & #1, 3 HP. 
Pumps: Stokes etc. Vac. io to 500 CFM. 
Gould 75 HP. Centrifugal 250 PSI. 
Sifters: Day, Robinson, Rotex type. 
Tablet Machines: Stokes R, Colton 41 T, 
punch. Stokes RD4 Rotary. 
Presses, Plastic & Rubber Machy. 


Partial Listings. Write For Bulletins 


STEIN EQUIPT. CO. 


107-8th St., Brooklyn 15, N. Y. Sterling 8-1944 


CIRCLE S ON READER SERVICE CARD 


PROFIT SAVERS 


54—VACUUM PUMPS 


In Stock 


tokes Model 212C each complete with 
SP Motors. Capacity 115 CFM. Excellent 
condition. Special 
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SEARCHLIGHT Equipment 
Loeating Service 


No Charge or Obligation 


This service is at you, the reader 
“SEARCHLIGHT”, to 

equipment not cu 

is for USER- BUYERS yenly.) 

HOW TO USE: Check the aye 4 ads to see 
what you want AO not current 4 advertised. If a 
send us the specificati "XY of the equipment wanted 
on the coupon or on your own company let- 
terhead to: 


Searchlight Section Locating Service 
CHEMICAL ENGINEERING 
P.O. Box 12, N.Y. 36, N.Y. 

Your will be brought prom to 


the attention of the equipment dealers ising 
in this section. You will receive replies directly 
from them, 


Searchlight Equipment Locating Service 
CHEMICAL ENGINEERING 
P. 0. Box 12, N. Y. 36, N. Y. 


Please heip us locate the following equipment 
components. 


COMPANY 
STREET 


3 

a} 

48"x15'—26 Bubble Cap Trays | 

— 
MF MACHINERY AND 
ree \. 123 Townsend St. - San Francisco 7, Calif. 

MISCELLANEOUS 
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Why Jump around 


Select G E L B 


CHEMICAL PROCESS 
EQUIPMENT 


1—Alloy Fabricators SS jacketed reactor 400 gal, complete 
with turbine agitator and Mixco drive 


2—Pfaudler Series EM 300 gal. glass lined jacketed reac- 
tors, complete with anchor type agitators and drives 

2—Alloy Fabricators type 316 SS pressure reactors, 4000 
gal., complete with agitators and drives 

1—American 42” x 120 double drum dryer, ASME, N.B. 
constructed, complete with drives and motors 


AUTOCLAVES, KETTLES AND REACTORS 
1—Oat Type 316 SS 10 gal. jacketed peeve. 150 psi jacket and 
internal, complete with agitator and dri 
law Knox gal. steel reactors, compiete with double motion 
agitators and drives, 50# jacket, 
1—-Steel 1200 gal. vertical Er essure tank, 150 ps 
3—Theo Walters 300 gal., Hastelloy B jacketed 
1—Van Alst 300 gal. stainless steel] jacketed kettle 
1—Blaw Knox 300 gal. stainless steel vacuum reactor 
1—Alloy Fabricators Pa 316 SS 2600 7: vacuum receiver 
1—Pfaudler Series 50 gal. glass lined jacketed reactor, 90# 


working pressure jacket, complete th impeller type agitator, 
baffle and drive 


1—Pfaudler 30 gal. Series P. jacketed reactor, complete with impeller 


baffle and drive 
ells Type 316 SS jacketed reactor 2000 gal. complete 
with poe Ba, and drive 


DRYERS 
2—Bonnet rotary kilns, 8’ x 115’, omaiens 
1—Bonnet rotary cooler, 8’ x 50’, comp 
1—Allis Chalmers stainless steel rotary 6’ x 50° 

10—Allis Chalmers rotary dryers, 6’ x 50’ 
3—Link Belt steel roto louver dryers, Model 407-16, 310-16, 604-20 
1—Hersey stainless steel rotary dryer, 3’ x 20’ 
stainless steel jacketed sotery rotary vacuum dryer, 

x 15° 
eee stainless steel jacketed rotary vacuum dryers, 3’ x 15’ and 


r & Schwartz stainless steel 

\—Buflovak steel jockoted rotary 5’, x 5’ x 35’ 
—Western Precipitation Corp. SS pilot yh spray dryer, Type N-2 
1—Bowen Stainless steel pilot Fm spray dryer 

1—Stokes single door vacuum shelf dryer with . shelves, 24° x 36” 


FILTERS 
12—Sweetland #12 filters with 72 stainless steel leaves 
1—Niagara stainless steel filter, Model 510-28 
1—Oliver horizontal filter, 3’ 
1—Oliver SS rotary vacuum pressure precoat filter, 5’3’’ 
1—Oliver stainless vacuum filter, 3’ x 4’ 
1—Shriver aluminum 30 P&F filter press, 30 chambe: 
10—Shriver plate and Ther presses, 12° to 42” 


CENTRIFUGES 
1—AT&M 48” stainless steel, suspended type centrifuge, complete 
with plow, motor and imperforate basket 
1—Fletcher 48” stainless steel, underdriven centrifuge, complete with 
perforate basket and motor 
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7—Western States 40” 316 SS, suspended centrifuges, com- 
plete with perforate ets, plows and 40 P| pale 
— SS, suspended type centrifuge, complete with 
et, plow and motor 
40” center’ rubber covered centrifuges, complete 


wit 
1—Tolhurst 30” center sl rubber covered centrifuge. with per- 
end Geter” 


MIXERS 


2—Sturtevant #7 dustite rotary batch blenders, NEW 

15—Robinson type 304 SS horizontal blenders, 255 cu. ft. 

1—Baker Perkins Size 16, TYPE UUEM, 150 gal. jacketed double arm 
Sous type mixer, complete with compression cover and 100 


steel granulating mixer, Model 21-] 


MISCELLANEOUS 


—Stewart Bo! roll chrome plated plastic mill, 8’ x 16” 

1—Ross 6” x 14” as paint mill, complete 

—Vulcan stainless steel bubble cap column, 4’ x 25 plates 

1—Badger type 316 SS bubble cap column, 42” dia. with y Ay 

1—Badger ee 316 cap column, 36” dia. wi' 

l—Struthers Wells 6 SS heat exchanger, 330 sq. shy 

—Condenser aly Eine 316 SS heat exchanger, 350 sq. ft. 

3—Badger — 316 SS heat exchangers, 500 and 600 sq. ft. 

1—Downington = oe 316 SS heat exchanger, 750 sq. ft. 

1—Griscom R stainless steel heat exchanger, 900 sq. ft. 

4—Patterson type 316 SS condensers, 200 and sq. ft. 

4—Davis Engineering Carpenter 20 “~—_ exchangers, 125 sq. ft. NEW 

stainless steel heat exchangers, 102" 119, 136, 
sq. 

type 316 SS vacuum crystallizers, and 2’ x 12’ 


1—Mikro iis ulverizer, complete 
2—Mikro +! steel , complete with 40 HP motors 


2—Bufiovak stainless steel rotary vacuum dryers, 5‘ x 30’ 

1—Baker Perkins SS double arm sigma blade mixer, 9 gal. 

1—Robinson stainless steel 125 cu.ft. horizontal double 
ribbon blender 


1—Raymond 2 roll high side roller mill 


| G LB soxs inc. & SONS, INC. 


U.S. HIGHWAY 22, UNION, N. J. - MUrRvock 6-4900 on 
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A CAPACITANCE- 
ACTUATED SUPER-SENSITIVE 
ELECTRONIC RELAY 


1. Will indicate high or low liquid or 
solid level 

2. Will control liquid-liquid or — 
liquid interface in closed vessel 

3. May be adjusted to ignore foam or 
detect foam 

4. Contains hermetically sealed DPDT 
relay to energize alarm iights, horns, 
solenoid valves, motor starters, e' 

5. Teflon covered probe 


ELECTR-O-PROBES are available in 
three models — 
B-04 — super-sensitive relay for foam, 


interface, etc. 
B-05 — general purpose relay for liq- 


uid or solid level detection 


B-06 — self-contained, general - 
pose, tank-side mounting 


ELECTR-O-PROBES are used NOW pw 


fluid interface in chemical plants; 
alarm for refrigerant control in freez- 

plants; mixed feed control; water- 
oil interface in refineries; detection of 
li ners and foam in pulp and paper 


REDUCE OPERATING COST 
of VACUUM SYSTEMS 
with this “AERO” (air-cooled) 
VAPOR CONDENSER 


With free air the cooling medium 
you use the least water, evaporated in 
the air stream. You save the cost and 
pumping of large volumes of condens- 
ing water. 


Air-vapor subcooling reduces mix- 
ture evacuated from the system, sav- 


or vacuum pump. 


This air-cooled condenser gives you 
more capacity than other types at a 
substantial saving of steam and power. 
Water supply, scaling treatment and 
disposal problems are eliminated. 


You get pure condensate, an im- 
proved product; often make a profit 
on recovery of residues now wasted. 
There can be no contamination of 
your product at any time; it never 
touches raw water. Condensing, of 
water, of solvents or of your product, 
is simplified; you have one, compact, 


Dept. CE-1, 


ing in the operation of steam ejector 


easily maintained unit replacing both 
cooling tower and barometric or sur- 
face type condenser. 


Maintenance expense is low. Bal- 
anced Wet Bulb Control provide pre- 
cise, year ‘round adjustment of capac- 
ity to load. 

Constant temperature, uniform pro- 
ducts and maximum production 12 
months a year are assured. Unit capa- 
cities up to 15 million BTU. 


Write for full information. Ask for Bulletin 129R 


NIAGARA BLOWER COMPANY 


405 Lexington Ave., New York 17,N.Y. 
Niagara District Engineers in Principal Cities of U. S. and Canada 


January 23, ENGINEERING 


Index of Advertisers 


ACF Industries, Inc. 
WKM Division 


Allis-Chalmers ............. 30-31, 53 
American Cyanamid Co. ......... 16-17 


Barneby-Cheney Co. .............. 207 
Bastian-Blessing Co. .............. 189 
Beckman Instrument Co........... 39 
Belmont Packing & Rubber Co..... 177 
Bird Machine Co. ................. 2 


Brown Fintube Co. ............... 111 
Buell Engineering Co.............. 172 
Buffalo Forge Co. ...............:. 6-7 
California Chemical Co............ 99 
Celanese Corp. var America........ 
Chem Flow Corporation........... 200 
Chempump Division 


Cherry Burrell Co 
Chesterton Co., A. 
Clarage Fan Co. 
Combustion Engineering, Inc. 


Raymond Division .............. 118 
Cooper Bessemer 22-23 


Darling Valve & Mfg. Co.......... 170 
Davis-Standard, Division of 
Franklin — & Develop- 

DeLaval Separator 4-25 


2 
DeLaval Steam Turbine Co....... 12-13 
Deming Company ................ 29 
Devine Mig. Co., J. P..... 

Diagraph- 
Dow Chemical Co. 


Dow Industrial Service.......... 95 
Dow Corning Corp................. 201 
197 


du Font de Nemours & Co. (Inc.), 
Polychemicals tape (Tefion) . 93 
Durametallic C 206 


Duriron Company. TUE. 165 
Eastern Industries, Inc. .......... 55 
Eaton-Dikeman Co. ............... 42 
Eco Engineering Co. ............. 33-34 


Electric Cuitre er & Mfg. Div. of 


Square D Com 
Enjay 
umble Oil & Refining 87 
Everlasting Valve Co.............. 85 


Fibercast Com y, a Division of 
Youngstown Sheet and Tube Co.. 
Fisher Governor Co............... 
Foster Wheeler Corp.............. 


General American Transportation 
Corp. Louisville Dryers......... 1 


Glas-Col Apparatus Co............ 64 
Great Lakes Carbon Co. 
Dicalite Division ............... 107 


Hagan Chemicals & Controls, Inc.. 103 


— 
De you need level control? 

... then you need -U- 

Aerofin Corporation .............. 188 
‘ Allen-Bradley Co. ................ 61 

8-06 Appleton Electric Co.............. 

r 

atom WRITE FOR BULLETINS 

CORPORATED 

Se INSTRUMENTS, INC. 

NW 

BOX 556 TULSA, OKLA. 

PION ME. URE, (NT AND CONTROL TIO 

Ni. 

Condenser. 

column or 

45 
210 
63 

218 


Instruments, Inc. 218 


Jerguson eae & Valve Co......... 
Johns-Manville Corp. (Celite) 

Joy Manufacturing Co. ........... 


Kennametal, Inc. .............--- 193 


Lapp Insulator Co. (Pulsafeeder).. 49 
Linde Company, Div. of 
Union _ Corp.....171, 173, = 


lis-Honeywell 
uipment Co.... 


Minnea 
Mixing 


-Fourth Cover 


Nagle Pumps, Ine. ................ 220 
NETTCO Corporation ............ 20 


Niagara Blower Co................. 


Patterson-Kelley Co. ............. 12-73 


Peerless Manufacturing Co. ...... 199 
Penfield Manufacturing Co........ 207 
Flexible Metallic 


NO LUBRICATION 
NO CONTAMINATION | 


Dry Or Moist Gases! 


-Bex Re 


Te 4000 cfm And 


_ contact: 


Pfizer & Co., Charles ............ 105 
Philadeiphia Gear Corp... ... 184 
PIC Design Corp ...... 206 
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Representatives 
1375 Peachtree St. N.E., TRinity 5-0523 


1 
1712 Commerce 
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Patten 


1 4 
New York 36—R Frederick, A. L. Gregory 
John R. E 
500 Fifth Ave. OXford 5-5959 
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Pittsburgh 22 ............... G. S$. Ryan 
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Ne Maintenance 
«Ara Fr Up 


For further 
ete., 


NO MAINTENANCE su LZER 


NON. LUBRICATED RINGLESS 
_ PISTON COMPRESSOR 


Piston And 


ischarge 


BROS. INC. 


vet, New 


BROCHURE CAN HELP YOU 
WITH YOUR 


DRUM BRANDING 
PROBLEMS 


movement through your factory be slowed down 
during your final operation — DRUM BRANDING. 


( DIAGRAPH- BRADLEY INDUSTRIES, Inc. 
| P. ©. BOX 269 HERRIN, ILL. 
| Please send free copy of Drum Branding Brochure. 4: 


| Name Title 
Firm 

| Address 

\ City State 


4 
198 
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PROTECT 


STEAM EQUIPMENT 
PROGESSES 


with 
Anderson Hi-ef 
Purifiers 


Hi-eF Purifiers are guaranteed to remove 
a minimum of entrainment in all steam 
processes. Deliver clean, dry steam under 
virtually all conditions. Write for Bulletin 
804 containing complete specifications on 
13 different separators, scrubbers and mist 
extractors. 


Hi-eF PURIFIER 


By the Manufacturers of Super-Silvertop Steam Traps 


THE V. D. ANDERSON COMPANY 


This NAGLE PUMP is a “relief” 


around Chemical Plants 


— Nagle type “CWO-C” vertical shaft centrifugal pump 
is a “relief” to chemical plant engineers because it gives 
trouble-free service and is easy to maintain, all parts being 
It has a non-clogging impeller, designed 
specifically to handle corrosive sludge or abrasive slurries. All 
parts in contact with material being pumped are of abrasion 
or corrosion resistant alloy. No bearings below the floor plate 
—no rubbing contact between revolving and stationary parts 


readily accessible. 


below this level. 


Available in sizes from 1” to 16”, capacities to 
8000 GPM, and heads in some cases up to 230’. 
The type “CDO-C” is similar, but is for dry pit 


operation. 


Nagle pumps are available for handling all types of cor- 
rosive, gritty, viscous or hot liquids. 
Send for Nagle Pump Selector. 
Representatives in principal cities. 
Nagle Pumps, 
Avenue, Chicago Heights, Illinois. 


Tough jobs call for 
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ACID PUMPS 


Continuous, Low Cost Service 


Twenty-four hour, maintenance-free operation is one big reason 
why Wilfley Acid Pumps consistently give you lower pumping 
costs. Add to this Wilfley’s low installation cost, packingless 
design, longer pump life, plus higher output, and you have maxi- 
mum pumping economy. 

A wide range of corrosive applications can be covered with 
a variety of metal alloys as well as plastic. 1” to 8” discharge sizes 
are available with 10 to 3000 GPM capacities and heads up to 200’ 
and higher. Write, wire or phone for complete information. 


Every 
Installation is 
Sond Py, 
‘ Mp; 
J OB i ‘Companions in Economical Operation” 


A. R. WILFLEY ana SONS, INC. 
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1. REACTION. in 3000-gal. fermenter kettles (above), tur- 

_. bine-type LIGHTNIN Mixers with variable-speed drives insure 

precise process control, Installed over o year ago, both mixers 
have operated without trouble from startup. 


2. HOLDING. Fermented broths (left) are kept in uniform 
suspension in 5000-gal. hold tanks. Each LIGHTNIN Side Enter- 
ing Mixer is equipped with rotary mechanical seal that makes 


repacking unnecessary and eliminates stuffing-box adjustment. 


3. WASTE NEUTRALIZATION. Here (at right) is one of three 
LIGHTNIN Mixers neutralizing acid waste in concrete basins. In 
five years of continuous service, there has been no serious 


downtime. 


Photos courtesy of Schering Corporation, Union, N. J. 


cut downtime 


in 3 places at once 


“About all we need to do is change the oil once in a while,” 
says Arnold R. Jackson, project engineer. 

He’s talking about the LIGHTNIN Mixers used on an im- 
portant fermentation process by his company, Schering 
Corporation, Union, N. J. 

“We've been using LIGHTNIN Mixers for ten years,” 
declares Jackson. We specify them because they do the job. 
' We'll keep on using them as long as we get the performance 
we've been getting.” 


The “why” of low-cost mixing 
There are many reasons why you minimize costly down- 
time when you mix with LIGHTNIN Mixers. 

Mechanical reasons, such as exclusive LIGHTNIN hollow- 
quill design that protects mixer gears in case df sudden 
shock load on the mixer shaft. 

Shaft seal assemblies that make it unnecessary ever to 


repack a mixer stuffing box—and that a man can replace, 
if need be, in minutes. 

Mixers that come all assembled in one package, aligned 
and ready to install and run. 

To get an idea of how many dollars your company can 
save with fluid-mixing advantages like these, call in your 
LIGHTNIN Mixer representative. You'll find his name in 
Chemical Engineering Catalog and in the yellow pages of 
your telephone book. Or write us direct. 


Mixers. 


MIXCO fluid mixing specialists 


MIXING EQUIPMENT Co., Inc., 128-a Mt. Read Blvd., Rochester 3, N.Y. 


In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 19, Ont. 
In Europe: Lightnin Mixers, Ltd., Poynton, Cheshire, England 
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